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Figure 1-1. Radio Receiver, Diversity Model SP~600—JX-17 Rack Mountings 
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Section l 
Paragraphs 1-1 to 1—5 


SECTION | 
DESCRIPTION AND LEADING PARTICULARS 


1-1. GENERAL. 


1-2. This publication comprises overhaul instructions 
for the Radio Receiver, Diversity Model SP-600-JX-17 
rack mountings (figure 1-1), manufactured by the Ham- 
marlund Mfg. Co. Inc., New York 1, N. Y. It supple- 
ments AN 1645-434, the Handbook of Service Instruc- 
tions, to afford complete coverage of the receiver. 


1-3. The receiver, designed for direct mounting in a 
standard 19-inch relay rack, is a 20-tube general pur- 
pose radio communication receiver with a self-con- 
tained stabilized power supply suited to operate from 
a single phase 50- to 60-cps, 90 to 270 volt a-c source. 
It provides for the continuously variable selective 
reception of any radio frequency carrier in the 0.54 to 
54.0 mc frequency range and for fixed frequency crystal 
controlled reception from two to 30.0 mc. The rotary 
turret which houses the six frequency bands of the 
receiver, in association with the gear-train drive, pro- 
vides the precise mechanical stability whereby the 
excellent electrical characteristics of the receiver are 
maintained. Also, these mechanical features enable full 
advantage to be derived from the crystal filter incor- 
porated in the i-f amplifier of the receiver. The re- 
ceiver functional circuitry is mostly contained in sub- 
assemblies, each of which may be removed for repair 
or replacement. The receiver is designed for fixed 
and/or mobile operational activities such as are en- 
countered at enclosed base or field stations, aboard 
ship, or when airborne. Such activities may be subject 
to wide ranges in temperature and humidity since the 
receiver is adequately conditioned for tropical use. The 
receiver is fully shielded to keep its radiation charac- 
teristics to a possible minimum. 


1-4. PERTINENT INFORMATION. 


1-5. The radio receiver is suited to operate in single 
or mult-receiver two-way operational activities. It is 
especially suited for use in dual-receiver frequency- 
shift space diversity receiving systems. Any activity 
requires that certain auxiliary components be associ- 
ated with the receiver. Apart from the phones jack 
contained in the front panel and the h-f-o output con- 
nector on the frequency control unit, all the receiver 
inter-connecting means are located on the rear apron. 
The rear apron also contains two cartridge type fuse 
holders, one for a 1.6-ampere fuse in series with the 
power transformer primary winding, and the other 
for a three-eighths ampere fuse in series with the center 
tap of the power transformer secondary plate winding. 
The front panel of the receiver contains all the receiver 
Operating controls. All the receiver adjustment con- 
trols are located on the rear apron. The coil adjustable 
tuning cores and trimmer capacitors used to align the 
receiver, and the adjustment controls on the rear apron, 
maintain their alignment and adjustment settings for 
long periods of time. Through the use of various types 
of springs, all the receiver adjustable fixed and moving 
parts are provided with positive positioning and oper- 
ation. Also, flat springs are used on the rotary turret 
subassembly to provide for electrical grounding. The 
receiver r-f coils, r-f chokes, and all soldered connec- 
tions are fungicidal varnished for tropicalization; also, 
all metal parts in contact conform to the electrochemi- 
cal series of elements so that corrosion is kept to a 
possible minimum. In view of the fact that all possible 
precautions are taken at the factory to provide each 
receiver for use in perfect condition, the preventive 
maintenance and overhaul performed on the receiver 
should be done with the least possible recourse to the 
needless unsoldering and replacement of parts. 
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SECTION Il 
SPECIAL OVERHAUL TOOLS AND TEST EQUIPMENT 


2-1. SPECIAL TOOLS. 


2-2. The special overhaul tools required to perform 
the work outlined in this publication are listed in 
table 2-1. The table refers to the figure and index 
number of the illustration for each tool, the tool num- 
ber, and the tool name. The application column in the 
table briefly denotes the receiver subassembly or parts 
to which the respective tools are applied when the re- 
ceiver is overhauled. The manner of use and applica- 


TABLE 2-1. 


FIGURE & 
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TOOL NO. | TOOL NAME 
T7982-5 
T7982-6 
17982-7 
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Figure 2-1. Special Tools to Reassemble R-f 
Strip Assembly 


SPECIAL TOOLS REQUIRED FOR OVERHAUL 


tion of each tool is outlined in detail in paragraphs 
7-2 and 8-2. 
2-3. SPECIAL TEST EQUIPMENT. 


2-4. No special test equipment is required to align, 
adjust, or final test the radio receiver. To facilitate the 
testing of the receiver a test position should be main- 
tained, provided with the appropriate test equipment 
and fabricated cables, as described in AN 1645-434, 
the Handbook of Service Instructions. 


APPLICATION 


R-F strip subassy. 


Contact spring and partitions, tuning unit 
shield. 


Turret rotor subassy. 
Turret rotor and tuning unit shield, line-up. 


Turret rotor subassy nuts. 


Band dial location. 
“C” washers, crimping. 


i a oS a 


1. Swage 
2. Seat mounting 


Figure 2-2. Special Tools to Reassemble Tuning Unit 
Shield Assembly 
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1. Fixture jig 2. Rod 3. Spanner wrench 


Figure 2-3. Special Tools to Reassemble 
Turret Rotor Assembly 


Sections II-III 


1. Jig 2. Pliers 


Figure 2-4. Special Tools to Reassemble 
Gear-train Assembly 


SECTION Ill 
SPECIALIZED MAINTENANCE AND REPAIR 


3-1. GENERAL. 


3-2. The specialized maintenance and repair activities 
within the scope of depot overhaul are based on receiver 
trouble-shooting procedures supplementary to those 
provided in AN 16—45-434, the Handbook of Service 
Instructions. The data is useful in the step-by-step 
procedures used to determine specific circuit failures. 

3-3. Before specialized maintenance and repair activi- 
ties are resorted to, ascertain whether the receiver fault 
is due to any one or more of the following causes: 

a. Damage or miswiring. 

b. Abnormal short circuits between parts or to 
ground, prior, or subsequent, to the reassembly of the 
subassembly or part to the receiver. 

c. Faulty parts, whose fault is only evident when the 
part has been allowed to warm up by turning the 
receiver. ‘on. 

3-4. All of the receiver circuitry is accessible, apart 
from that contained in the r-f strip. When the receiver 
fault is isolated to the r-f strip, it must in any case be 
removed from the receiver for repairs or for replace- 
ment. To determine the specific cause of the r-f strip 
failur requires part-by-part analysis to the extent re- 
quired to isolate the faulty part. The r-f strip removed 
for repairs may be externally reconnected to the re- 
ceiver through means of insulated “pee-wee” clip 
leads, to render accessible its circuitry for purposes of 
analysis. When doing this do not attempt to reconnect 


the four-gang variable tuning capacitor unless it too 
Or a spare is external to the receiver. The r-f tuners 
for the frequency band desired may be seated in the 
r-f strip steatite base "V” contacts for same. 


WARNING 


Keep the receiver turned “off”? when exter- 
nally reconnecting the r-f strip to the receiver. 


3-5. SPECIALIZED MAINTENANCE PROCEDURE. 


3-6. The specialized maintenance procedure outlined 
in each of the following categories differs from that 
outlined in AN 16—5-—+34, the Handbook of Service 
Instructions, to the extent that the parts in subassem- 
blies are all analysed to the extent possible with regard 
to being defective while contained in the receiver 
which remains turned “on” and allowed a warm-up 
period of at least five minutes. 


3-7. RESISTOR FAILURE. To determine whether a 
resistor is normal as evidenced by its resistance value 
in ohms, determine first its circuit function, noting 
whether it is isolated or whether it has a d-c voltage 
drop across it. If the former, determine first, utilizing 
a volt-ohmmeter, that ic has no d-c voltage across it, 
possibly due to the failure of its associated isolating 
capacitor, and then measure its resistance, utilizing the 
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volt-ohmmerer. If the latter, turn the receiver “off” 
to measure the resistance of the resistor. To measure 
the resistance of resistors R32, R33, R48, R53, R60, 
R61, R66, R68, R93, R94, R95, RIG, R97, R111, and 
R112, unsolder one resistor lead to isolate the resistor 
from the resistor network of which it is part. 


3-8. CAPACITOR FAILURE. To determine whether 
a capacitor is abnormal to the extent that it is open, 
shorted, or leaky, i.e., its construction is at fault in the 
latcer instance such that it has internal series resistance 
or a conductive shunt path other than normal, de- 
termine first its circuit function, noting whether it is 
used for d-c voltage isolating or filtering purposes, for 
tuning purposes, or to provide a low impedar ~ series 
or shunt path for the signal itself. 


3-9. OPEN CAPACITOR. An open capacitor cannot 
provide a low impedance series or shunt path for the 
signal or be used to tune a circuit to resonance. Also, 
it cannot provide for filtering action, but will keep a 
circuit isolated. In the isolating instance the capacitor 
usually carries the signal or other a-c voltages across it 
so that an open capacitor can always be analysed with 
regard to its circuit function. To do this, apply an 
appropriate signal to the applicable test point such 
that the capacitor under consideration, if normal, may 
perform its function, and utilize an a-c vacuum tube 
voltmeter or a cathode ray oscilloscope indication to 
determine whether the capacitor is open. Each of the 
following circuit indications, as applicable, provide for 
checking an open capacitor. 

a. When the capacitor is in series with the signal 
path of the receiver, but open, its input signal indica- 
tion is much higher than its output signal indication, 
to ground in each instance. 

b. When the capacitor provides a return path to 
ground for the signal, but is open, its away-from- 
ground terminal is at an a-c voltage level above ground. 

c. When the capacitor is used to tune a Circuit to 
resonance, but is open, the circuit inductance cannot 
be adjusted for resonance. 

d. When the capacitor is used to provide audio 
filtering action, but is open, its away-from-ground 
terminal will provide indication of excessive ripple, as 
compared to when the open capacitor is shunted by a 
normal capacitor. 

e. When the capacitor is used to provide decoupling 
action in r-f circuits, but is open, more signal indica- 
tion may be observed, as compared to when the open 
decoupling capacitor is shunted by a normal capacitor. 


3-10. SHORTED CAPACITOR. The effect a shorted 
capacitor has on the receiver circuitry is such that the 
shorted capacitor may be rapidly identified. This is 
due to the fact that the shorted capacitor cannot have 
a d-c or a-c voltage drop between its terminals. Each 
of the following circuit indications, as applicable, pro- 
vide for checking a shorted capacitor. 

a. When the capacitor circuit connection is such 
that one of its terminals is normally at some d-c volt- 
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age above ground, it cannot provide a d-c voltage indi- 
cation to ground when a volt-ohmmeter or d-c vacuum 
tube voltmeter is used to make the test. 

b. When the capacitor circuit connection is such 
that only an a-c voltage is normally effective at its 
terminals, possibly due to the signal, and the capacitor 
is shorted, no vacuum tube voltmeter or oscillograph 
indication across the capacitor results. In this instance 
the signal usually is not evident in the receiver cir- 
cuitry immediately following the capacitor. 

c. When the capacitor is used as a trimmer capacitor, 
and is shorted, it has no trimmer effect on tuned Cir- 
cuits. In this instance and when the capacitor is used 
to provide for the parallel resonance of adjustable core 
tuned circuits, the signal is usually no longer evident 
in the subsequent receiver circuitry. 

d. When the capacitor is shunted by a resistor as is 
the case in certain of the r-f tuners, and it is suspected 
that the capacitor is shorted, the shunted resistor, 
measured for resistance as outlined in paragraph 3-7, 
will determine whether the capacitor is shorted. If an 
indication across the capacitor is to determine whether 
it is shorted or not, be sure to provide enough signal 
input to the receiver. 


3-11. LEAKY CAPACITOR. In the rare instance 
when a capacitor is suspected of being leaky such that 
its leakage characteristics are to be determined, avoid 
having to unsolder one of the capacitor terminals from 
the receiver by utilizing every possible receiver 
switch and/or tube means to provide for isolating the 
capacitor terminal. To determine whether a capacitor 
is leaky do the following: 

a. Turn the receiver to its a-c power “off” position. 

b. Adjust the volt-ohmmeter to its highest ohmmeter 
range and connect it across the capacitor. If the capaci- 
tor is good the ohmmeter needle flicks over slightly 
and gradually drops back to infinity. 

c. Now reverse the test prods and note that the 
ohmmeter needle flicks to twice the deflection it did 
before, the needle then returning to the position indi- 
cating infinite resistance, if the capacitor is good. If 
the needle does not go back to infinite resistance indi- 
cation the capacitor is leaky and should be replaced. 
This test is not reliable for capacitors whose capaci- 
tance value is less than 0.05 uf. 


Note 


When the capacitor is an electrolytic capaci- 
tor one reading will show low resistance and 
the other much higher. If the higher resist- 
ance is not over 100,000 ohms and comparable 
to that of a prototype capacitor, the electro- 
lytic capacitor must be replaced. 


Make sure to turn the receiver ‘“‘on” at least 
15 minutes before making the test to render 
assurance that the electrolytic capacitor dielec- 
tric film deterioration due to shelf life, if any, © 
may be repaired due to subjecting the capaci- 
tor to its d-c working voltage. 
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SECTION IV 
DISMANTLING AND DISASSEMBLY 


4-1, PRELIMINARY PROCEDURE. 


a. Remove the cartoned radio receiver from its 
wooden shipping box and then unpack it completely. 

b. Dismantle the radio receiver top cover and bot- 
tom plate from the receiver chassis and panel assembly. 

c. Dismantle the seven plug connector assemblies, 
the electron tube complement, the front panel con- 
trols, the frequency control unit switch arm and eccen- 
tric drive assembly, the front panel assembly, etc. from 
the receiver chassis and panel assembly. 

d. Strip the receiver chassis and tuning unit assem- 
bly with regard to main dial indicator and mounting, 
both main and vernier dials, both side plates, etc. 


4-2, DISMANTLING OF TUNING UNIT ASSEM- 
BLY. To dismantle the tuning unit assembly from the 
receiver chassis and tuning unit assembly, use the fol- 
lowing step procedure: 

a. Unsolder two green/white leads, one each from 
the El4 and E17 terminal strips. 

b. Unsolder two blue/black leads from the T2 sec- 
ond mixer transformer. 

c. Unsolder white/black, red/white, blue/red, yel- 
low/black, and red/green leads from the E13 terminal 
Strip. 

d. Unsolder two red/green, one green/red, and one 
yellow/red leads of the main wiring cable from the 
S4 conversion switch. 

e. Remove two No. 10-32 screws and one stud post 
assembly, on either side of tuning unit assembly, 
which screw into nut plate brackets through clearance 
holes in gear-train plate and chassis proper. 

f. Remove one No. 10-32 screw in angle bracket on 
rear of tuning unit assembly which passes through 
clearance hole at back of chassis proper. 

g. Lift out the tuning unit assembly. 


4-3, The tuning unit assembly comprises several sub- 
assemblies which may be dismantled from it and then 
separately disassembled. These are the following: 

a. The mixer plate coil assembly, Tl. 

b. The r-f wiring assembly, i.e., the r-f strip. 

c. The variable capacitor, i.e., the eight section, 
four-gang tuning capacitor. 

d. The gear-train assembly. 

e. The 24 r-f subassemblies, i.e., the r-f tuners. 


4-4, DISASSEMBLY OF GEAR-TRAIN ASSEMBLY. 


The gear-train assembly (figure 4-1) is disassembled 
in accordance with the following step-by-step proce- 
dure. 

a. Remove cam, hub, and band change dial assem- 
blye (1). 

b. Remove indicator slide helical spring (2) and 
conversion switch helical spring (3). 

c. Remove conversion switch lever assembly (4). 

d. Remove the two band change helical springs (5), 
and then remove the band change cam detent roller 
and lever assembly (6). 

e. Remove the three No. 10-32 screws (8) used to 
mount the three mounting posts (7), to which are 
attached the bearing plate (9) and the bearing plate 
(10). Doing this provides for the dismantling of the 
movable support main pointer bracket (15), the shaft, 
gear, and hub assembly (16), the cam (25) which acti- 
vates roller and arm assembly, the ball bearings (20), 
the flywheel (22), the idler wheel (23), and the gear 
and drive pin assembly (21). 

f. Remove the two spur type gear assembly (26) 
from the spider assembly at the top right side of the 
base plate assembly (43), and then remove the spur 
type gear (27), with included stop pin. 

g. Remove spur type gear (28) from top left side 
of the base plate assembly (43) and the main dial hub 
spur type gear (29) adjacent to it. 

h. Remove gear assembly (31), which includes two 
spur gears mounted on a small brass plate. 

i. Remove the spur type gear (38) and the spur 
type gear. (37 Je 

j. Remove the rotor assembly front bearing hub 
(36) and the machine screw (42) at the rear from the 
rotor assembly, and lift out the mounting disc and 
shaft assembly (35). 

k. Disconnect the base plate (43) from the tuning 
unit shield assembly (45). 

4-5. CHASSIS DISASSEMBLY. The chassis assembly 
may be disassembled in any sequence desired subse- 
quent to the removal of the three section, four pole, 
20-position rotary selectivity switch assembly, which is 
removed first to get at all chassis wiring underneath 
it. This switch assembly comprises the S5A, B, C, 
rotary switch, three resistors, eight insulated electrical 
wires, five bare electrical wires, and two pieces of 
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vinylite tubing which cover in part two of the bare 
electrical wires. The switch assembly is removed in 
preference to removing the rotary switch proper to 
facilitate the unsoldering necessary during removal. 


4-6. Certain other subassemblies and parts of the 
chassis assembly, likewise, are unsoldered in a manner 
to facilitate the unsoldering necessary during removal. 
These are: 

a. The audio output transformer which is removed 
with all the electrical wire leads and one capacitor that 
are soldered to it. 

b. The ante:,1a input socket which is removed with 
the black electrical wire that is soldered to it. 

c. The meter a-f adjustment potentiometer and the 
bfo-ave switch are removed with the electrical wire 
jumpers that are soldered to them. 

d. Both the large octal sockets which are removed 
with the electrical wire leads, resistors, and capacitors 
that are soldered to them. 


Sections IV—V 


4-7. The r-f strip, i.e., the r-f wiring assembly, which 
is contained in the tuning unit assembly, has its tube 
sockets removed with the bare electrical wires that are 
soldered to certain of the tube sockets. Also, the isolan- 
tite switch bases of the r-f strip are removed with the 
bare electrical wires, certain resistors, and certain 
capacitors soldered to them, which do not interfere 
with the removal. 


4-8. The frequency control unit and the audio filter 
assembly, which are contained in the chassis and panel 
assembly of the receiver, may be dismantled from the 
receiver at any stage in the overall disassembly pro- 
cedure outlined. The frequency control unit socket and 
selector switch are disassembled by unsoldering the 
bare electrical wire leads soldered to them away from 
the socket and switch contact terminals; also, the bare 
electrical wire common to the six crystal sockets is 
unsoldered subsequent to the removal of the crystal 
socket plate carrying the crystal sockets. The audio 
filter assembly is disassembled subsequent to its dis- 
mantling as a unit. 


SECTION V 
CLEANING 


5-1. OVERALL. 


5-2. The radio receiver may be blown out with com- 
pressed dry filtered air at a pressure of approximately 
100 Ib/sq in. Accessible parts may be wiped with a 
clean cloth. Not too readily accessible parts may be 
dusted with a small dry brush. 


5-3. ELECTRICAL PARTS. 


5—4. When the radio receiver is dismantled and its 
subassemblies are disassembled, all wired electrical 
parts may be blown out, wiped, and dusted as outlined 
in paragraph 5-2 for the overall receiver. The air pres- 
sure at the subassembly or part may be decreased by 
increasing the distance between the air nozzle and the 


work. 
WARNING 


Wear goggles to protect eyes from dust. 


5-5. MECHANICAL PARTS. 


5-6. All mechanical parts such as the chassis, side 
plates, shields, screws, etc., may be cleaned by brushing 
with Federal Specification WV-K-211b Kerosene or 
Federal Specification O-C-141 Carbon-Tetrachloride. 
To remove corrosion use No. 000 sandpaper as well, 
then wipe with a clean cloth. 

5-7. Dirty gears are cleaned best with a pipe cleaner 
or small brush dipped in any one of the cleaning fluids 


mentioned in paragraph 5-6. The variable air trimmer 
capacitors may be cleaned by soaking them bodily in 
any one of the cleaning fluids identified in paragraph 
5-6, and then blowing them out. This applies to the 
r-f trimmer capacitors even when assembled to their 
isolantite bases, with r-f coils, resistors, and all other 
fixed capacitors removed. 


5-8. PRESERVATION AFTER CLEANING. 


5-9. R-F” COILS AND CHOKES: Ther-f “coils and 
chokes used in the radio receiver are all treated by 
dipping in bakelite resin, fungicidal varnish approved 
as per JAN Specification JAN-C-173. The approved 
thinner used with this varnish is as per Federal Speci- 
fication PT X-916 Grade B. 


5-10. FOUR-GANG VARIABLE AIR CAPACITOR. 
The four-gang variable air capacitor end bearings are 
lubricated at the factory with Air Force-Navy Aero- 
nautical Specification AN-G-1l5a Grease. It may be 
lubricated in the remote instance when the need arises. 


5-11. AIR TRIMMER CAPACITORS. The variable 
air trimmer capacitors are all lubricated at the factory 
with Air Force-Navy Aeronautical Specification AN- 
G-l5a Grease. 


Note 


Do not lubricate the variable air trimmer 
capacitors even though cleaned as outlined in 
paragraph 5-7. 


Sections V-VI 


5-12. GEAR-TRAIN ASSEMBLY. The reassembly of 
the radio receiver gear-train assembly, outlined in para- 
graph 8-2, subsequent to overhaul, requires that the 
Military Specification MIL-G-3278 Grease, used at the 
factory for lubrication purposes, be replaced. The MIL- 
G-3278 Grease is applied to the front bearing hub (36, 
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figure 4-1), to the rear bearing machine screw (42), 
and to the two ball bearings (20); also, at the bearings 


of the five tempered shafts on the base plate assembly © 


(43), at those of the shaft of the fywheel (22), at those 
of the gear assembly (16), and at those of the shaft of 
the gear assembly (24). 


SECTION VI 
INSPECTION 


6-1. GENERAL. 


6-2. The radio receiver is inspected, by careful observa- 
tion and feel, with regard to any possible physical 
indication other than normal. Even though the receiver 
mechanical defect appears trivial, it must be repaired 
at the first opportunity presented so that it does not 
tend to develop cumulative receiver abnormalities 
leading to serious failure. As such, inspection is closely 
concerned with preventive maintenance whereby peri- 
odic receiver overhaul provides for qualified inspection 
personnel to determine the need for the immediate 
repair of the receiver; or, to decide that the nature of 
the receiver abnormality is insignificant enough to be 
taken care of at a later overhaul date. 


6-3. INSPECTION TECHNIQUE. To provide for the 
proper inspection of each radio receiver, the inspector 
must thoroughly familiarize himself with the receiver 
with regard to each of the following considerations. 


a. Determine first the normal appearance of the 
radio receiver by carefully noting the appearance of 
each subassembly and part and their assembled inter- 
relationship as outlined in paragraphs 4-1 thru 4-8 
and 8-1 thru 8-3. Until such time that the normal 
detailed appearance of the receiver is committed to 
memory, compare the receiver part by part with a 
receiver known to be in the condition in which it left 
the factory. Carefully observe the color and finish of 
all parts, their relative placement, the dressing of each 
electrical wire, the quality of the crimping of each 
soldered wire, the amount of solder used to make a 
soldered joint, and the manner and location of those 
soldered joints providing for electrical ground. Note 
that all soldered joints, all r-f coil assemblies, and all 
r-f chokes are tropicalized as evidenced by their brown- 
ish fungicidal varnish coating. Note that the eight 
nuts at the two escutcheons on the front panel, the 12 
nuts at the six crystal sockets on the frequency control 
unit, the bearing set screw (18, figure 4-1), and each 
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nut used to mount each pin on each of the 24 r-f tuner 
subassemblies is coated with U. S. Army Specification 
3-182 Clear Varnish. The varnish is used as an aid to 
secure each nut in each instance since not too much 
strain can be used to tighten each assembly. 

b. Determine next the manner in which the receiver 
operating controls activate the mechanical means used 
to perform each control function. Get the feel of each 
control and commit it to memory. Note that the tuning 
control is flywheel balanced and that it is free to turn 
even when the tuning lock is locked. Note that the 
two indicators for the main dial and the one indicator 
for the vernier dial all simultaneously indicate zero 
dial indications when the four-gang variable air capaci- 
tor is fully meshed. Note that the movable main dial 
frequency indicator pointer locates at the frequency 
scale on the main dial corresponding to the frequency 
band indented and whose frequency range is that 
shown on the dial visible through the small window 
contained in the front panel. Note the manner in 
which the frequency control unit crystal switch arm 
and eccentric drive assembly drives the two switches 
coupled to the drive assembly, the orientation of the 
drive arm and the effect of the small helical spring 
used. Note the spring-return action of the meter 
switch. Note the extent to which the gears on the gear 
assembly (31, figure 4-1) mesh with those they en- 
gage and the hole provision in the bearing plate (9) 
to get at one of the screws (32). Note that the lubri- 
cation used on the gear-train assembly is barely 
visible. Note by feel the tightness of the adjustable 
tuning cores and trimmer capacitors, but make sure 
not to disturb their adjustment settings. 


64. RECEIVER ABNORMALITIES. Inspect the re- 
ceiver with regard to each of the following possible 
categories of abnormality: pee 

a. AGING. The aging of the receiver is indicated 
by the sloppy or non-positive operation of movable 
parts whose normal function during movement ‘or 
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when indented is controlled through the use of springs, 
cams, gears, ball bearings, or precise bearing fits to 
trued machined shafting. 


b. BURNING. The overheating of the receiver is 
indicated when parts comprising it show discoloration, 
blistering, bulging, or smell burnt. 


c. LEAKAGE. The evidence of oil or insulating 
compound at the terminals of sealed container parts 
provide the earliest possible evidence of receiver leak- 
age. The leakage may be evident too at pin holes 
and/or breaks in the container enclosed part itself. 


d. CORROSION. The evidence of receiver corrosion 
is the oxidation (rust) which forms on_ surfaces, 
screws, nuts, etc., usually where different me”. areas 
are in contact. 


e. DUST, DIRT, ETC. The need for cleaning the 
receiver is evaluated best by the extent to which dust, 
dirt, etc. has accumulated at electron tube socket ter- 
minals, resistor boards, and other not too easily acces- 
sible soldered joints and corners in the receiver. 


f. LOOSENESS. The need for tightening any sub- 
assembly or part comprising the receiver is evaluated 
by feeling the suspected loose part for tightness. In 
the instance of attaching hardware such as nuts and/or 
screws, consider the assembly tight when no more than 
a 90 degree turn may be taken up in the attaching 
part. Make sure to reseal those nuts listed above in 
paragraph 6-3 whenever occasion arises to tighten any 
one of them. 


6-5. RECEIVER INSPECTION. 


6-6. Apart from the careful inspection of the radio 
receiver for physical damage evident by observation, 
the receiver controls should all be tried to render 
assurance that they function properly. Dependent on 
the inspection appraisal of the receiver on receipt for 
overhaul, a decision should be made as to whether or 
not the receiver should be turned “on” to determine 
the electrical condition of certain of its functioning 
parts, before dismantling and disassembly. Whenever 
the receiver is turned ‘“‘on” for inspection, it should be 
stripped so that the receiver chassis and panel assem- 
bly may be under observation. Then inspect the 
receiver for the following conditions: 

a. Check the r-f gain and the audio gain controls 
for noisy operation; if so, replace them. 

b. Switch the selectivity switch from position to 
position and note if the receiver fault is such as to 
cause arcing at any one of the switch contacts. This is 
a very remote possibility but in any case each switch 
contact should be inspected for evidence of charring 
of the bakelite switch wafers; if any, replace the 
switch. 

c. Check at all tube sockets terminals for possible 
arcing and charring between terminals; if any, replace 
the tube socket concerned. To look at the tube sockets 
on the r-f strip, remove the r-f coil assemblies, and use 
a small dental mirror. 
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d. Check the conversion switch contacts for arcing 
and evidence of charring between contacts; if any, 
replace the switch. 


6-7. SWITCH BASE AND SPRING ASSEMBLY. 
With the receiver turned “off,” remove the 20 r-f tuner 
subassemblies on five of the six receiver frequency 
bands, doing this with the receiver chassis and panel 
assembly turned upside down. Engage the pin contacts 
of the four r-f tuner subassemblies kept in the tuning 
unit assembly with the “V” switch contacts assembled 
to the isolantite bases contained in the r-f strip, using 
the band change control on the front panel. Note to 
see that the ‘““V” switch contacts are spread by the pin 
contacts and that the pin contacts center up in the “V” 
switch contacts; also check to see that none of the 
“V” switch contacts are broken, or that the pin con- 
tacts in any one of the 24 r-f tuner subassemblies are 
loose. Replace any broken “VY” switch contacts and 
tighten any loose pin contacts, if any, as outlined in 
paragraph 7-2a. 


6-8. SUBASSEMBLY INSPECTION. 


6-9. For purposes of receiver overhaul, each subassem- 
bly removed from the receiver may be inspected with 
regard to each of the following considerations, as 
applicable. 


a. Check the dressing of each part, such as capaci- 
tors, resistors, coils, chokes, terminal boards, and the 
electrical wire lead lengths used. Check the clearance 
between parts and their mountings, the encoded values 
and tolerances with regard to resistors and capacitors; 
also check the part numbers of coils, r-f tuner sub- 
assemblies, and the reference symbol circuit designa- 
tions on transformer shield assemblies, etc. 


b. Check the quality of each soldered joint and the 
location and manner of making each specific subassem- 
bly ground connection. 


c. Check the tightness of staked terminals, screws, 
nuts, clamps, and all parts comprising the subassembly. 
Check each spring for resilience and proper length, 
curvature, etc. Check adjustable tuning cores for 
proper operation and, if bent, note the extent to 
which the tuning core in each instance enters the coil 
it tunes, so that it may be so readjusted prior to re- 
assembly, thereby not necessitating too much of an 
adjustment during the subsequent alignment. 


d. Shake out from the subassembly loose metal and 
other particles. Make sure none remain wedged in the 
assembly. Also look closely for metal or other whiskers, 
if any, especially as between the stator and rotor plates 
of the variable air trimmer capacitors. Mesh all trim- 
mer capacitors, checking for even meshing and spacing 
between plates. 


e. Carefully check bakelite and melamine boards for 
scratches and cracks; make sure isolantite bases, in- 
sulator feed throughs, and crystal porcelain holders 
are not minutely cracked or chipped. 
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f. Check multiple coil assemblies mounted on the 
same form for spacing. Make sure the start and finish 
leads on all coil assemblies are properly connected. 
Check each coil for continuity and for broken strands 
(one broken strand is permissible). Check for nicks 
or scratches on coils and chokes, also check to see that 
the fungicidal varnish coating provided is not punc- 
tured. 

g. Check the possibility of the parts of the sub- 
assembly shorting to other subassemblies or to the 
receiver chassis, when assembled. Make sure the pilot 
lamps, meter board, etc. mount rigidly. 

h. Check to see that the metal finish on each of the 
plated parts contained in the subassembly has the 
proper finish. Check to see than any excessive fraying 
of the insulation of electrical wires is cut off and 
touched up with U. S. Army Specification 3-182 Clear 
Varnish. 


6-10. PARTS INSPECTION. 


6-11. For purposes of receiver overhaul, each part 
contained in the receiver, when removed, may be in- 
spected with regard to the considerations outlined for 
it in one of the following classifications. When a part 
fails to meet any one of the considerations listed for 
it, reject it; but in instances where the part only re- 
quires cleaning have it cleaned prior to reinspection. 
All repaired parts must be reinspected prior to use. 


6-12. ELECTRON TUBE INSPECTION. 


WARNING 


Allow tube envelopes to cool off before han- 
dling to avoid severe burns, unless hands are 
protected. 


To inspect each of the electron tubes comprising the 
20-tube complement of the receiver, remove the tube 
shield, if any, and in the instance of two of the tubes 
remove the top hat type of tube retainer associated 
with each. 

a. Check the firmness of each tube in its socket. 
Press the tube into the socket, exerting none other than 
normal pressure. When the tube is properly seated it 
should be held firmly in place, as evidenced by feel. 

b. Let the tubes cool off before removing them from 
their sockets in the receiver. Use the appropriate tube 
remover to remove miniature tubes; also, straighten 
the miniature tube pins in the appropriate pin straight- 
ener before tryimg to insert the miniature tube into its 
socket. When inserting the miniature tube do so with 
the top of the tube socket visible so that the tube pins 
may be properly aligned in relation to the socket. 

c. Inspect the glass envelope of each tube for dirt 
Or corrosion, as applicable; also check to see that the 
tube envelope is not loose. Make sure that miniature 
tube pins are not loose or broken, being careful not to 
bend the pins during removal or insertion of the 
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miniature tube. Check to see that the glass envelope is 
not chipped at the pins. 
6-13. RESISTOR INSPECTION. Apart from the vit- 
reous-enameled bleeder resistors R85, R72, and R73 in 
the B+ rectifier supply, which are of the usual lug 
type and rated respectively at 12, 20, and 20 watts, 
all che resistors in the receiver are of the pigtail, fixed 
composition insulated type, rated at 1/2, 1/3, or one 
watt. j 

a. Inspect the coatings of R85, R72, and R73 for 
signs of cracking and chipping, especially at the ends 
of each. 

b. Examine the body of each resistor for blistering, 
discoloration, and breaks, due to possible overheating. 

c. Inspect all resistor leads for dirt, dust, corrosion, 
and looseness. Check the security of all mountings. 
Once a resistor of the pigtail type is unsoldered, do not 
re-use in instances where leads were initially cut short 
since the point of entry of the lead may be partially 
or completely broken, apart from the fact that resol- 
dering may damage the resistor. 
6-14. CAPACITOR INSPECTION. The radio receiver 
capacitor complement comprises various capacitor 
types. The four-gang eight section main tuning capaci- 
tor, the 24 r-f tuner subassembly trimmer capacitors, 
the delta frequency control capacitor, and the crystal 
phasing capacitor are all of the variable air type. For 
purposes of inspection, the temperature compensating, 
the silver mica molded, the paper molded, and the oil 
filled paper tubular capacitors are all classified as of 
the pigtail lead type, while the hermetically sealed, 
dry electrolytic tubular and bathtub, and paper bathtub 
capacitors are classified as of the terminal type. 


6-15. VARIABLE AIR TYPE. 


a. Inspect the capacitor for dust, dirt, lint, and poor 
or broken soldering. 

b. Inspect the capacitor plates for visible damage 
such as nicks and bending; also, by meshing the rotor 
and stator plates, making sure that during meshing 
the plates do not touch and that they remain reason- 
ably centered at all times with regard to plate spacing. 


CAUTION 


Never tamper with the plates of the main 
tuning-gang capacitor. 


c. Inspect the capacitor plate mountings, terminals, 
and overall with regard to looseness, wear, breaks, or 
other damage, making sure that the main capacitor 
ball bearings and the trimmer capacitor rotor spring 
assembly in each instance provide for smooth firm 
rotor and stator meshing. . 


6-16. JPIG TAIL LEA DSVRE: 


a. Inspect each pigtail lead type capacitor for lead 
looseness. Do this by applying a firm steady pull to 
each capacitor lead in turn, making sure that the ten- 
sion applied is not excessive. 
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b. Inspect each capacitor for discoloration, breaks, 
chipping, and evidence that the capacitor molded en- 
casing does not completely enclose the capacitor 
assembly. 

c. Inspect the three oil filled tubular metal case 
capacitors (C137, C144, and C163) for evidence of oil 
leakage at the pigtail lead solder terminal connections, 
for the quality of the solder terminals, and for cor- 
rosion. 


6-17. TERMINAL TYPE. 


a. Inspect the capacitor terminals for insulation 
cracks, looseness, corrosion, and evidence of leakage of 
electrolyte with regard to the dry electrolytic capaci- 
tors which may arise when the unit overheats. 

b. Inspect the metal case container of each unit for 
bulges, dents, cracks, and other damage of any kind. 
Make sure the terminal lugs on the three-section elec- 
trolytic capacitor (C161A, B, C) are not loose. 


6-18. FUSE INSPECTION. The fuse complement of 
the radio receiver comprises two holder type fuses, of 
which one is of the slow blow FUSETRON type rated 
at 1.6 amperes and the other is of the instantaneous 
type rated at three-eighths of an ampere. Throw blown 
fuses away. 

a. Inspect each fuse for loose ends and cracks or 
breaks in their glass encasings. 

b. Inspect each fuse holder and holder cap for evi- 
dence of burning, charring, corrosion, and dirt; make 
sure the spring tension in the fuse holder is strong 
enough to butt the fuse up against the back of the fuse 
cap, noting that the cap spring tension only provides 
for holding the fuse to the cap for insertion or re- 
moval. 


6-19. INSULATOR INSPECTION. The two insula- 
tors used in the radio receiver are of the feed-chru 
type. That on the frequency control unit is made of 
steatite and has a white glazed finish while that on the 
r-f strip is made of white isolantite. 

a. Inspect the steatite and isolantite insulators for 
the possible deposit of foreign matter since an insula- 
tor is only as good as the condition of its surface. 

b. Inspect the steatite and isolantite insulators for 
fine-line surface cracks where moisture and dust will 
accumulate and form a leakage path. Make sure these 
insulators are clean, without cracks, or chipped in any 
way and that the quality of the soldering and spinning 
used for mounting is good. 


6-20. SWITCH INSPECTION. The switch comple- 
ment of the radio receiver comprises 13 switches of 
which seven are of the enclosed type and six are of the 
open type. 

a. Inspect the mechanical action of each switch and 
look for dirt, dust, and corrosion on all exposed parts. 
In the instance of enclosed switches check the switch 
action of the switch by flipping the control knob or 
toggle; in the instance of the spring return meter 
switch, note the amount of pressure needed to over- 
come the spring tension; in the instance of the crystal 
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selector switch make sure the detent action is positive 
acting and that the front panel control knob activates 
the frequency control switch contained in the fre- 
quency control unit in each of its eight positions but 
only activates the switch S3 on the base plate (43, 
figure 4-1), in its two most counter-clockwise posi- 
tions. 

b. Inspect the switch base and spring assembly cov- 
ered in paragraph 6-7, and the three section selectivity 
switch contacts for looseness, dust, dirt, and corrosion, 
making sure that the rotors of each switch make con- 
tact with the stators as evidenced by the visible spread- 
ing of the stators when engaged by the rotors. Do not 
pry the leaves of the stator contacts apart in any man- 
ner whatsoever, other than by the engagement of the 
switch rotors themselves. 


6-21. R-F COIL AND CHOKE INSPECTION. Apart 
from the r-f coil or transformer contained in each of 
the 24 r-f tuner subassemblies, the radio receiver has 
an i-f, a b-f-o, and a h-f-o output r-f autotransformer, 
eleven r-f chokes, and 15 r-f transformers or coils, the 
latter contained in the various transformer subassem- 
blies comprising the receiver. Four of the latter con- 
tained in the first and second i-f transformers, are each 
further contained in two iron cups for purposes of 
shielding. No attempt should be made to remove said 
iron cups; the coil assembly itself is to be replaced 
whenever the need for the replacement of these r-f 
coils arises. 

a. Inspect each r-f coil, r-f choke, and shielded r-f 
coil for cleanliness, the quality of soldering, the firm- 
ness of the terminals and the assembly, fungicidal 
varnishing, no loose coil turns, as applicable. Make 
sure that there are no nicks or cracks in the coil forms 
or in the fungicidal varnish coatings .provided each 
coil. Remember that the coil form functions as a high- 
voltage insulator whose requirement is the utmost in 
cleanliness. 

b. Inspect each r-f coil and r-f choke for the con- 
tinuity of each winding. Check the d-c resistance of 
each winding as tabulated in table 6-5 of AN 16-45- 
434, the Handbook of Service Instructions, remember- 
ing to make allowance for one broken strand in the 
instance of r-f coils wound with litz wire. Note that 
the secondaries of the three r-f coils in the r-f tuner 
subassemblies used on the 1.35-3.45 mc frequency band 
of the receiver and the four iron cup shielded i-f coils 
each use No. 15/44 litz wire. In all other applicable 
instances No. 7/41 litz wire is used. 


6-22. POTENTIOMETERS. The radio receiver uti- 
lizes potentiometers as r-f gain, audio gain, a-f meter 
adjustment and r-f meter adjustment controls. 

a. Inspect the metallic parts of each control for dust, 
dirt and evidence of corrosion. Make sure that the unit 
has no mechanical defects such as loose terminal lugs, 
loose body assembly, and a loosely keyed shaft. 

b. Inspect the insulated body of the unit for cracks, 
and chipping. 
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c. Inspect the operation of the control, making sure 
that the shaft turns smoothly but firmly in its mount- 
ing. 

6-23. TERMINAL BOARDS. The radio receiver uti- 
lizes 19 terminal boards for purposes of part mounting. 

a. Inspect the mechanical assembly of each terminal 
board with regard to loose brackets, terminals, eyelets, 
rivets, etc. 

b. Inspect the terminal board bakelite or melamine 
insulation for cracks, breaks, dirt, possible charring, 
or possible breakdown of the insulation due to the 
corrosion of the metal parts of the terminal board 


assembly. 


6-24. CORDS AND CABLES. The main wiring cable 
and four shielded insulated lead cables comprise the 
cord and cable complement of the receiver. The main 
wiring cable is pre-fabricated before assembly to the 
receiver chassis and comprises, apart from numerous 
electric wires, five shielded insulated lead cables. 

a. Inspect the insulation of each visible electrical 
wire and cable contained in the main wiring cable, 
and that of the shielded lead cables, noting whether 
the insulation is cracked, deteriorated, cut, kinked due 
to improper support, or strained due to improper 
placement. 

b. Inspect the cable at each end of each lead for 
broken strands, fraying of the insulation, and damage 
due to poor soldering and crimping. A few broken 
strands are not serious, but make sure that many par- 
tially or completely broken strands are not hidden by 
the insulation. 

c. Inspect to see that the braided shield of all the 

shielded insulated lead cables does not short to the 
cable lead wires. 
6-25. CONNECTORS, PLUGS, AND SOCKETS. The 
antenna input, the i-f, the h-f-o, the i-f-o, and the 
b-f-o output connectors, the remote and the a-c power 
connectors, the phones jack, the six crystal and 20 elec- 
tron tube sockets comprise the connector and socket 
complement of the receiver. Further, the seven former 
have a plug connector associated with each. 

a. Inspect the insulation of each for dirt, dust, cor- 
rosion, charring, and cracks. 

b. Inspect contacts for collected dust, corrosion, 
breaks, and other than normal looseness. 

c. Inspect each connector and socket with regard to 
the contact provided when its complementary plug, 
crystal, or tube is inserted. Increase, when needed, the 
spring tension of the phones jack. When a tube socket 
has replaceable contacts and requires replacement, this 
may prove more practical than replacing the tube 
socket. 

d. Inspect a-c power and remote cable clamps for 
breaks and cleanliness and make sure each has its rub- 
ber washer, two screws, and two lock washers. 


6-26. METER. The tuning meter contained on the 
front panel of the receiver has a 100 ma d-c movement 
and is provided with two scales. 
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a. Inspect the meter for cracked or broken cover 
glass, dents in the case, a warped dial, and a bent or 
broken pointer. 

b. Inspect the meter for dust, dirt, and corrosion on 
the meter case and terminals. Remove the meter cover 
and repeat the inspection for the inside of the meter 
cover and the meter proper. 

c. Inspect, by checking the meter adjustment screw, 
to see that the pointer may be properly set to the initial 
dial indication from either direction. Make sure that 
the adjustment spring is not caught on the adjustment 
arm. 

d. Test the meter for balance by incorporating it 
in a Circuit such that it will indicate +20 db on the 
r-f scale at 100 ua plus or minus five percent, and will 
repeat this test. 


6-27. CRYSTALS. The 3.5 me oscillator crystal and 
the 455 ke i-f filter crystal, apart from any specially 
ordered crystals used for fixed frequency crystal con- 
trolled operation, comprise the crystal complement of 
the receiver. : 

a. Inspect each crystal for dust, dirt, cracks, breaks, 
and corrosion. 

b. Inspect the 455 ke crystal terminals, to which are 
soldered pigtail type leads, and the 3.5 mc oscillator 
crystal flat strip terminals, to make sure that they are 
tight, also inspecting the quality of the pigtail lead sol- 
dering in the instance of the former and the terminal 
silver plating of both. Make sure that the cover spring 
retainer for the 3.5 mc oscillator crystal provides sufh- 
cient tension to firmly seat itself. 

c. Inspect the separately ordered crystals for dust, 
dirt, dents, poor soldering of metal case, corrosion of 
case and pin terminals, cracked terminal pin insulation, 
and loose terminal pins. These crystals are ordered ac- 
cording to Military Specification MIL-C-3098, are of 
the Type CR-18/U, but have metal stamped on the top 
and one face side the signal frequency in ke for which 
they are intended. 


6-28. TRANSFORMERS AND CHOKES. The re- 
ceiver audio output and power transformers and the 
two B+ rectifier filter chokes are all of similar con- 
tainer construction. The power transformer is oil im- 
pregnated and hermetically sealed. The audio trans- 
former is oil filled. The two filter chokes are hermeti- 
cally sealed. 

a. Inspect for blistering, bulging, or leakage from 
containers and from terminals. 

b. Inspect for broken, cracked, or charred insulation 
at the terminals. Inspect to make sure terminals are 
not loose. 

c. Inspect for dust, dirt, lint, or foreign material 
between terminals since same will absorb moisture 
which in time provides a leakage path for high voltage 
breakdown between terminals. 


6-29. FUNCTIONAL MECHANICAL PARTS. The 
mechanical parts such as coupling shafts, couplings, 
drive arm and eccentrics, gears, lever and roller, dials, 
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cams, control knob and dial assemblies, springs, etc., 
which provide for the proper mechanical functioning 
of the receiver, all require inspection. 

a. Inspect for dust, dirt, and corrosion. 

b. Inspect for damage, such as cracks, distortion, 
poor etching, etc., as applicable. 

6-30. MECHANICAL PERFORMANCE STAND.- 
ARDS. The mechanical: performance standards of the 
radio receiver when subjected to normal use are most 
easily evaluated in terms of the minimum (electrical) 
performance standards of the receiver; normal use 
implying that the receiver is not subjected to extreme 
vibration, extremes in temperature and/or humidity, 
or exposed to dust, dirt, etc. When the receiver is sub- 
jected to abnormal use, or is dropped, an evaluation 
of the abnormalities or damage sustained determine 
the extent to which the receiver, certain of its sub- 
assemblies, or parts require overhaul. 

6-31. LIFE OF THE RECEIVER. The life of the re- 
ceiver is directly dependent on the preventive main- 
tenance performed with regard to maintaining the 
receiver in its normal mechanical and electrical state. 
The replacement of functional mechanical and/or elec- 
trical parts, subassemblies, etc., will not impair the 
subsequent life of the receiver. 

6-32. SERVICE LIMITS. The normal mechanical re- 
quirements of the receiver provide for no allowable 
service limits with regard to the mechanical function- 
ing of the receiver parts and subassemblies comprising 
it. The improper mechanical functioning of the re- 
ceiver, after long periods of normal use, may be di- 
rectly attributable to any one or more of the following 
conditions. 

a. Due to accumulations of dust, dirt, sediment, 
moisture and the resultant corrosion, rotting, etc., the 
mechanical functioning parts of the receiver may be- 
come clogged and subsequently worn so that they no 
longer function normally. 

b. Due to repeated use and mechanical fatigue, the 
attaching hardware used to assemble the parts and sub- 
assemblies to the receiver may loosen up somewhat 
such that the receiver mechanical functioning be- 
comes impaired, further use possibly resulting in dam- 
age to functioning parts. 

c. Due to repeated use and mechanical fatigue, the 
numerous springs used in the receiver may no longer 
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provide the necessary tension required for the normal 
functioning of the receiver. 

d. Due to the repeated use under conditions tending 
to extremes with regard to vibration, temperature, and 
humidity, the tendency to other than the normal 
mechanical functioning of the receiver may be accel- 
erated. 


6-33. Whenever the receiver is subjected to overhaul 
not directly due to the abnormal use of the receiver, 
the overhaul of the receiver should provide for each 
of the following checks to be made with regard to the 
spring complement of the receiver. 

a. Check to see that each of the three contact springs 
used on the partitions in the tuning unit shield as- 
sembly are not loose and make positive contact with 
the turret rotor assembly. 

b. Check to see that the wavy washer at the front 
end of the turret rotor assembly is not loose such that 
it fails to turns when the turret rotor assembly is 
indented from one band to the next. A loose Wavy 
washer indicates turret rotor endplay. 

c. Check to see that the “U” shaped contact spring 
at the rear of the turret rotor assembly provides firm 
wiping contact with the turret rotor assembly and that 
it is not loosely mounted. 

d. Check to see that the receiver helical spring com- 
plement, namely that at the pointer slide, the two at 
the lever and roller detent assembly, and that at the 
conversion switch, have not lost their tension, doing 
this by removing each in turn and noting that its 
unloaded length is normal, i.e., the same as its unused 
counterpart. 

e. Check to see that the three spider springs at the 
gear-train assembly are noc distorted in any way from 
their normal unmounted shape by comparing them 
with their normal unused counterpart. 


f. Check to see that the 24 r-f tuner subassemblies, 
the 24 r-f coils mounted on them, the six separately 
ordered crystals, all adjustable turning cores, and all 
trimmer capacitors, are all provided with sufficient 
mounting tension from their respective mounting 
springs as evidenced by feel for possible looseness. 

g. Check to see thac the “V” contact springs on the 
band change switch base and spring assembly are not 
broken and that they provide contact with the switch 
pins on each of the r-f tuner subassemblies. 
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Paragraphs 7—1 to 7-4 
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SECTION VII 
REPAIR AND REPLACEMENT 


7-1. GENERAL. The radio receiver comprises parts 
of which none should be subjected to repair. However, 
all parts comprising the receiver may be replaced. Of 
these the replacement of each of the four base and 
spring assemblies, comprising parts contained on the 
r-f strip, requires further consideration. 


7-2. SWITCH BASE AND SPRING ASSEMBLY. To 
replace any one of the four base and spring assemblies 
comprising the stator of the band change switch, first 
remove the r-f strip from the receiver. The reason for 
the replacement may be that any one of the six “V” 
contact springs on each of the four isolantite bases or 
the bases themselves, may be broken. 


a. To replace a ‘““V” contact spring, the defective 
spring is removed by first removing the solder from 
the spring terminals which holds the spring in place 
in the isolantite base. Then spring back the spring 
ear on each spring leg in turn while pushing in a 
direction to remove the spring. Note the spring ear 
locations on the spring to be replaced. A new spring 
is then substituted for the defective spring removed, 
solder being used to retain it in place in a manner 
evident from any of those contained in any one of the 
isolantite bases. 


b. To replace a base and spring assembly use is made 
of the line-up bar (2, figure 2-1) and pins (1, 3), to 
properly locate the base and spring assembly with re- 
gard to its inter-relation to the rest of the r-f strip 
assembly. The terminals of the isolantite base to be 
replaced are all cleared first by unsoldering the parts 
and leads soldered between them and the r-f strip 
proper. The isolantite base itself is then unsoldered 
by removing the solder from the two eyelets it con- 
tains, and through means of which it is mounted to the 
r-f strip. The isolantite base is then removed so that 
a new one may be used to replace it. To properly 
locate the new isolantite base, the line-up bar (2) is 
located over it and the other isolantite bases contained 
in the r-f strip. The line-up bar (2) is then located 
in relation to the isolantite bases soldered to the r-f 
strip through means of the pins (1, 3) which fit thru 
the line-up bar holes and into the two holes in each 
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of the isolantite bases. Pin (1) is used in the smaller 
and pin (3) in the larger of the two holes in each 
base. The new isolantite base is then likewise located 
so that when soldered into place its desired position 
is up against the line-up bar as are all others. The 
eight pins and the line-up bar are then removed and 
the r-f strip parts and leads previously unsoldered, are 
resoldered to the new isolantite base, all dressed as 
they were previously by duplicating an r-f strip kept 
on hand for purposes of a sample. 


7-3. SELECTIVITY SWITCH. The selectivity switch 
which provides three crystals and three non-crystal 
positions of receiver acceptance bandwidth is a three 
section wafer type switch assembly which is as- 
sembled to the receiver with other parts as out- 
lined in paragraph 4-5, assembled to it. It is recom- 
mended that the switch assembly be replaced as 
a unit as compared to replacing any one of the wafers 
comprising it, the reason being that the switch is pur- 
chased as a unit, the replacement of a wafer being a 
complicated procedure due to the fact that its contact 
construction assembly is peculiar to the receiver. 


7-4. RETROPICALIZATION. The soldered joints, 
r-f coils, and r-f chokes in the radio receiver are all 
treated with fungicidal varnish to render them mois- 
ture and fungus proofed. 


a. In the instance of coils and chokes, not otherwise 
damaged, but where the tropicalization requires some 
touch-up, a small brush dipped in the JAN Speci- 
fication JAN-C-173 varnish, thinned down with ap- 
proved thinner as per Federal Specification PTX-916 
Grade B, may be used to brush the varnish on the 
coil or choke, as needed. 


b. In the instance of soldered joints, subsequent to 
resoldering, each joint is treated with the varnish by 
brushing the varnish to completely cover the soldered 
joint. 

c. In the instance when any soldered joint, even 
when not a resoldered joint, is found to be poorly 
treated with the varnish, it should be retreated to pro- 
vide for its complete varnish coverage. 


AN 16-45-435 


Section VIII 
Paragraphs 8—] 8-2 


| SECTION ViIil 
REASSEMBLY AND TESTING OF SUBASSEMBLIES AND ASSEMBLIES 


8-1. REASSEMBLY. The reassembly of the radio re- 
ceiver comprises the separate reassembly of the re- 
ceiver chassis assembly and the receiver tuning unit 
assembly. The receiver chassis reassembly need not 
follow a specific step sequence, other than that the 
main cable wiring assembly be added first and the 
selectivity switch assembly referred to in paragraph 
4-5 be assembled last to the receiver chassis. The fre- 
quency control unit and audio filter assemblies re- 
ferred to in paragraph 4-6 may be reassembled to the 
receiver chassis assembly prior to reassembling the 
receiver tuning unit and chassis assemblies. 


8-2. REASSEMBLY OF TUNING UNIT ASSEM- 
BLY. Before attempting to reassemble the tuning unit 
assembly, it is recommended that the following step 
procedure be understood fully so that the various 
reassembly requirements are anticipated during the 
actual assembly. The tuning unit assembly comprises 
the several subassemblies listed in paragraph 4-3. Of 
these the gear-train assembly (figure 4-1), consists of a 
tuning unit shield assembly (45) and a mounting disk 
and shaft assembly (35) which are reassembled sub- 
sequent to the addition of the base plate assembly (43) 
to the tuning unit shield assembly (45). The gears, 
parts, etc., which comprise the gear-train are then built 
up on the base plate assembly (43) to completely 
reassemble the gear-train assembly. 


a. Reassemble the tuning unit shield assembly (43, 
figure 4-1), noting that one each of the three flat 
springs (46) are associated with each reinforcing plate 
of the tuning unit shield assembly (45). The flat 
spring (46) is seated on the reinforcing plate prior to 
assembly, the swage tool (1, figure 2-2), and mount- 
ing (2) being used to swage the reinforcing plate 
metal so as to properly seat and firmly retain the 
spring. 

b. Reassemble the tuning unit shield assembly (45) 
to the base plate (43). 


c. Reassemble mounting disk and shaft assembly 
(35), using the jig fixture (1, figure 2-3), the rod 
(2), and the spanner (3). The rod is used to line 
up the eight mounting disks by meshing with the 
locating holes in each so that when the fixture is used 
to seat the mounting disk and shaft assembly parts, 
the disk alignment requirements are met prior to 
tightening the assembly with the spanner. 


d. Reassemble the mounting disk and shaft assembly 
(35, figure 4-1) to the tuning unit shield and base plate 
assembly by locating the curved washer (41) on the 
large nut at the front end of the mounting disk and 
shaft assembly (35) and then seating the combination 
in the tuning unit shield and base plate assembly. 

e. Add front bearing hub (36) to front end of the 
mounting disk and shaft assembly (35), using three 
No. 8-32 machine screws (40) and three split lock 
washers (39). Also add the machine screw (42), it 
acting as the rear bearing for same. Make sure the 
curved washer (41) is centered on large nut at front 
end of the mounting disk and shaft assembly (35) 
before tightening the two bearings. Lubricate both 
bearings using Military Specification MIL-G-3278 
Grease. 

f. Use rod (2, figure 2-3) to line up mounting disk 
and shaft assembly and tuning unit shield and base 
assembly, through means of the alignment holes in 
each, so that the conversion switch cam at the rear 
of the mounting disk and shaft assembly is in its high 
position when the switch blade of the conversion 
switch, assembled to the tuning unit shield assembly, 
shorts its center fixed contact to its fixed contact closest 
to the edge of the tuning unit shield assembly. 

g. Add the two loop type springs (44) to the top 
of the base plate assembly (43) and add the anchor 
plate (33) for the r-f strip, using two No. 6-32 
machine screws (34), to the base plate (43). 

h. Add the large spur type gear (37) and the small 
spur type gear (38) using three No. 8-32 machine 
screws (40) and three split lockwashers (39), to the 
hub (36). Also add the gear assembly (31), using 
two No. 6-32 machine screws (32), to the bottom 
left side of the base plate (43), but do not tighten 
the assembly. 

i. Add the three mounting posts (7), using three 
No. 10-32 machine screws (11). 

j. Add the gear assembly (21) by locating it to 
the ball bearing (20) at the base plate assembly (43) 
provision for same with Milicary Specification MIL-G- 
3278 Grease, and to the other ball bearing (20), located 
with grease, at the bearing set screw (18) mounted 
on the bearing plate (10) by the nut (19); and then 
holding it in place by mounting the bearing plate 
(10), carrying the lubricated loosely mounted gear 
assembly (16), to the two top posts (7) using two 
No. 10-32 machine screws (11). 
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Section VIII 
Paragraphs 8-3 to 8-4 


k. Lubricate, using Military Specification MIL-G- 
3278 Grease, the five tempered shafts on the base plate 
assembly (43). 

1. Locate the drive pin assembled to the gear assem- 
bly (21), by turning the latter so that the drive pin 
is at the top of the slot in the base plate assembly 
(43). Add the two spur type gear assembly (26) to 
the spider assembly at the top right of the base plate 
assembly (43) and mesh with the vernier dial spur 
type gear (27), added to the adjacent shaft contained 
on the base plate assembly (43), so that the stop pin 
of the spur type gear (27) is radial with the center 
of the two spur type gear assembly (26) and against 
one of the buttons contained thereon when the spur 
type gear (27) is turned clockwise. Now back away 
the gear assembly (21) so that the drive pin con- 
tained thereon is one tooth (maximum of two teeth) 
away from its position at the top of the slot in the 
base plate assembly (43), and mesh in this position 
with the two spur type gear assembly (26). Having 
engaged gears in this manner, install “C’’ washer re- 
tainer rings (30) one on each of the shafts, namely 
the spider shaft and the shaft adjacent to it. Use the 
pliers (1, figure 2-4) to tighten the retainer rings. 

m. Add the spur type gear (28) to the top left 
spider on the base plate assembly (43). Also add the 
main dial hub spur type gear (29) to the shaft adja- 
cent to the spider. With the vernier dial spur type 
gear (27) so that its stop pin is up against the button 
stop as outlined above in paragraph 8-2, the upper 
tapped hole in the main dial hub spur type gear (29) 
is located so that a straightedge bisects said tapped 
hole when the straightedge is butted up against the 
shafts which carry the main dial hub spur type gear 
(29) and the spur type gear (28). Add retainer rings 
(30) one each to the shafts carrying gears (28) and 
C29)" 

n. Add idler wheel (23) to the bottom spider on 
the base plate assembly (43). Lubricate the shaft of 
flywheel (22) and the shaft of gear assembly (24) 
using Military Specification MIL-G-3278 Grease, add 
the cam (25) to the latter and mount all of same with 
the bearing plate (9), using one No. 10-32 machine 
screw (11) for the bottom post (7), and two No. 8-32 
machine screws (12). 

o. Add the band change cam detent roller and lever 
assembly (6) and the two helical springs (5) for 
same. Bring cam (25) forward to bearing plate (9) 
and locate cam in roller, lining up cam with the roller 
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and lever assembly (6), arm, and then tighten the set 
screws in the cam (25). 

p. Check for smooth overall operation and then 
tighten the two No. 6-32 machine screws (32) which 
are used to mount the gear assembly (31). 

q. Adjust bearing set screw (18) mounted on the 
bearing plate (10) for no slack but make sure mount- 
ing tap is not bent out during the adjustment. 

r. Tighten the three machine screws (17) which 
mount the hub of the gear assembly (16) to the bear- 
ing plate (10) so that the gear of the gear assembly 
(16) meshes properly with the small spur type gear 
(38) mounted on the front bearing of the mounting 
disk and shaft assembly (35). 

s. Add the movable support main pointer bracket 
(15), the four retainer disks (13), mounted by the 
four No. 4-40 machine screws (14) providing for 
positioning the movable bracket (15). Also add the 
indicator slide helical spring (2). 

t. Add cam, hub, and band change dial assembly 
(1), locating dial so that hairline on it lines up with 
that on the jig (2, figure 2-4) used, which is mounted 
for this purpose over the assembly (1, figure 4-1) on 
the movable bracket (15) and its mounting. 

u. Add main and vernier dials, and dial indicator 
pointers, setting dials to the indicators so that both 
dials start from zero dial indication. Add main dial 
pointer to movable bracket (15) with the pointer set 
to the main dial first frequency mark line. 


8-3. RESOLDERING AND RETROPICALIZATION. 
The reassembly of the radio receiver requires that all 
electrical wires which were unsoldered, to dismantle 
and disassemble the radio receiver, be resoldered. 
Subsequenc to resoldering each soldered joint must 
be completely covered with fungicidal varnish, ap- 
proved as per JAN Specification JAN-C-173, by brush- 
ing each joint with a small brush dipped in same. To 
maintain performance, all electrical wires and part 
lead lengths, the electrical wires prewired to sub- 
assemblies and parts, their dressing and the dressing 
of all parts, the manner and location of each ground 
connection, must duplicate in each instance the factory 
techniques incorporated into each radio receiver. 

8-4. TESTING OF SUBASSEMBLIES AND ASSEM- 
BLIES. The test procedure used with regard to a re- 
ceiver subassembly is to reassemble the repaired sub- 
assembly or a new one to the receiver and then to test 
the radio receiver as outlined in AN 1645-434, the 
Handbook of Service Instructions. 
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Section IX 
Paragraphs 9—1 to 9—4 


| SECTION IX 
REASSEMBLY AND TESTING OF COMPONENTS 


9-1. REASSEMBLY. The reassembly sequence of the 
radio receiver is to reassemble the subassemblies com- 
prising it separately and then, in turn, to reassemble 
the subasse:sblies into an assembly to which is added 
the bottom plate and top cover. The subassemblies 
themselves comprise sub-subassemblies some of which 
only involve the addition of parts to other parts to 
facilitate their subsequent subassembly assembly as out- 
lined in paragraph 4-5. 

9-2. REASSEMBLY OF THE CHASSIS AND TUN- 
ING UNIT ASSEMBLY. The procedure to reassemble 
the chassis and tuning unit assembly is to add the 
tuning unit assembly described in paragraph 8-2, in- 
cluding the gear-train assembly and the tuning unit 
shield assembly, to the chassis assembly described in 
paragraph 8-1, in the following manner. 

a. Seat the tuning unit assembly into the chassis 
assembly. 

b. Fasten the tuning unit assembly at its rear end 
to the chassis assembly, using a No. 10-32 machine 
screw with included external-tooth washer, by passing 
the screw thru the angle bracket on the tuning unit 
assembly and thru the hole in the chassis assembly, and 
then adding a No. 10 lockwasher and a No. 10 nut to 
the No. 10-32 machine screw. 

c. Fasten the tuning unit assembly at its front end 
to the chassis assembly, using two No. 10-32 machine 
screws with included external-tooth lockwasher, and 
one stud screwed into a spacer post, at either front side 
of the tuning unit assembly, by passing the two screws 
and the stud thru clearance holes in the chassis assem- 
bly to screw into two nut plate brackets used. 

d. Resolder two red/green, one green/red, and one 
yellow/red lead of the main wiring cable to the S4 
conversion switch. 

e. Resolder one white/black, one red/white, one 
blue/red, one yellow/black, and one red/green lead, 
comprising leads from the terminal board E13 adjacent 
to the filrer assembly, to the top terminal strip of the 
mixer plate transformer assembly T1 on the tuning 
unit assembly. 

f. Resolder the two blue/black leads of the tuning 
unit assembly to the T2 second mixer input trans- 
former. 

g. Resolder the two green/white leads of the tuning 
unit assembly, one to the E17 terminal board at the 
front of the chassis assembly alongside the selectivity 
switch, and the other to the El4 terminal board normal 
to the former at the front end of the switch. 


h. Retropicalize all soldered joints as outlined in 

paragraph 7-4. 
9-3. REASSEMBLY OF THE CHASSIS AND PANEL 
ASSEMBLY. The procedure to reassemble the chassis 
and panel assembly is to assemble the receiver front 
panel assembly to the chassis and tuning unit assembly 
described in paragraph 9-2, in the following manner. 

a. Fasten the front panel assembly to the chassis and 
tuning unit assembly using eight, one inch No. 10-32 
machine screws, four on each side of the front panel, 
and two, half-inch No. 10-32 machine screws at the 
bottom of the front panel, the latter screwing into the 
spacer posts used in the reassembly of the tuning unit 
assembly to the chassis assembly. Each No. 10-32 
machine screw has a No. 10 lockwasher added to it. 

b. Relocate all toggle, the bfo-avc, and the i-f-o 
switches, and the phones jack, and fasten each to the 
front panel, using the nut located on the shaft ee 
of each, during disassembly. 

c. Relocate “all four flexible couplings to engage 
their respective shafts contained in the front panel and 
tighten the set screws contained in each. 

d. Add the r-f gain, tuning, band change, bfo-avc, 
i-f-o and audio gain knobs to the appropriate control 
shaft of each and tighten the set screws contained in 
each. 

e. Assemble the small eccentric, the large eccentric, 
and tie rod, which together provide the drive assembly 
for the S3 crystal switch located on the base plate of 
the gear-train assembly, and add the large eccentric 
to the extension shaft of the S2 crystal selector switch. 
Now locate the extension shaft into the fixed coupling 
at the frequency control unit and through the clearance 
hole for it in the front panel. Seat the small eccentric 
on the shaft of the S3 crystal switch and locate the tie 
rod so that it is normal to the extension shaft. Tighten 
the set screws in the fixed coupling and those on the 
small and the large eccentric so that when the crystal 
switch S3 is in its most clockwise position, the crystal 
selector switch S2 is in the first crystal position. Then 
locate the S2 eccentric drive to the drive end of its 
groove, back it up slightly, and tighten. Add the small 
helical spring to the S3 crystal switch, and the knob 
to the extension shaft at the front panel. 


9-4. REASSEMBLY OF THE R-F TUNERS. The 24 
r-f tuners or r-f subassemblies are considered part of 
the tuning unit assembly proper. Even so, they may be 
reassembled to the chassis and tuning unit assembly, 
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Sections IX—X 


TABLE 9-1. 


MC FREQ 
RANGE 


31387-1 
31390-1 
31393-1 
31396-1 
31399-1 
31405-1 


0.54-1.35 
1.35-3.45 
3.45-7.40 
7.40-14.80 
14.80-29.70 
29.70-54.00 


or to the chassis and panel assembly, preferably to the 
latter. Each r-f tuner has stamped on its steatite base 
the Hammarlund part/drawing number applicable to 
it. Table 9-1 identifies each r-f tuner so that it may 
be properly reassembled to the chassis and panel as- 
sembly of the receiver. For each frequency band the 
input r-f tuners are reassembled to the rear end of the 
rotor and mounting disk assembly contained in the tun- 
ing unit assembly. Next in reassembly sequence are 
the two interstate r-f tuners, the oscillator r-f tuner 
for each band being reassembled to the rotor and 
mounting disk assembly nearest to the front panel of 
the receiver. When making the reassembly, the r-f 
tuners are reassembled to the one of the two most 
exposed positions of the rotor and mounting disk 
assembly as viewed from the bottom of the receiver, so 
that when the band change control knob on the front 
panel is turned clockwise, the reassembled r-f tuners 
move to the other most exposed position of the rotor 
and mounting disk assembly. The reassembly of the 
Band No. 4 r-f tuners is made with the band change 
dial set for Band No. 1, so that when the band change 
control knob on the front panel is turned clockwise 
the r-f tuners for Band No. 5, 6, 1, 2, and 3 are re- 
assembled in sequence. 

S=5mREASSEMBLY, OF hITHEsPLUGLCONNEGTOR 
ASSEMBLIES. Prior to the reassembly of the radio 
receiver as outlined in paragraph 9-6, plug connect 
the seven receiver plug connector assemblies to the 
receiver chassis and panel assembly, as outlined in 
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IDENTIFICATION OF THE R-F TUNERS 


HAMMARLUND PART/DRAWING NO. 


INTERSTAGE OSCILLATOR 


31385-1 
31388-1 
31391-1 
31394-1 
31397-1 
31403-1 


31386-1 
31389-1 
31392-1 
31395=1 
31398-1 
31404-1 


31386-1 
~31389-1 


31392-1 
31395-1 
31398-1 
31404-1 


AN 1645-434, the Handbook of Service Instructions. 
Of these Pl, P2, P6, and P7 are identical, each com- 
prising a plug connector PL-259, a reducing adapter 
UG-176/U, and an angle plug adapter M-359. P5 com- 
prises an AN 3108B-18-3S plug with a cable clamp 
AN 3057-10. P4 comprises an AN 3108B-14S-2P plug 
with a cable clamp AN 3057-6. P8 comprises a plug 
connector PL-259 and a reducing adapter UG-176/U. 


9-6. REASSEMBLY OF THE RADIO RECEIVER. 
The final step in the reassembly of the radio receiver 
is to add the bottom plate and then the top cover to 
the chassis and panel assembly described in paragraph 
9-3, in the following manner. 

a. Reassemble the bottom plate using seven No. 
10-32 machine screws with included external-tooth 
lockwashers. 

g. Reassemble the top cover including a rubber 
packing strip, by butting the rubber packed end of the 
top cover up against the panel of the chassis and panel 
assembly while tightening the four thumb screws, each 
of which passes thru one of the four mounting brackets 
which form part of the top cover proper. 


9-7. TESTING. The chassis and panel assembly de- 
scribed in paragraph 9-3, subsequent to reassembly, is 
aligned and adjusted as per the instructions outlined 
in AN 1645-434, the Handbook of Service Instruc- 
tions. The receiver, also, is tested with regard to the 
minimum performance standards specified for it 
therein. 


SECTION X 
FINAL ASSEMBLY 


10-1. GENERAL. The reassembly of the radio re- 
ceiver outlined in paragraph 9-6 comprises the final 
reassembly of the complete equipment. 
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Section XI 
Paragraphs 11-1 to 11-2 


SECTION XI 
INSPECTION AND TESTING 


11-1. GENERAL. The radio receiver comprising the 
complete equipment is aligned, inspected, and tested 
with regard to the considerations outlined in AN *7- 
45-434, the Handbook of Service Instructions. 


Note 

Markings of equipments required by Govern- 
ment T.O.’s or other instructions, to indicate 
overhaul or the incorporation of changes shall 
be applied during inspection and test (if not 
previously applied to subassemblies, assem- 
blies, or components during overhaul and as- 
sembly). 


11-2. MINIMUM PERFORMANCE AND _ TEST 
VALUES. The minimum mechanical performance and 


electrical test standards applicable to the radio receiver, 
comprising the complete equipment, are those outlined 
and specified in AN 16—45-434, the Handbook of 
Service Instructions. No tolerances are applicable to 
the mechanical performance of the receiver, while the 
electrical test standards specified for the receiver may 
be exceeded but never “opened up” to provide for the 
acceptance of a specific receiver. The-performance of 
each radio receiver used in an operational activity, 
comprising other electronic equipment, duplicates thar 
of the receiver as separately inspected and tested to 
conform to its minimum performance and test values. 
The adequate shielding incorporated into the receiver 
design precludes the possibility of receiver radiation to 
any associated equipment. 
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INTRODUCTION 


1. PURPOSE 


This handbook establishes standardized work methods and simplified step-by-step job 
instructions for the preventive maintenance of this equipment. The individual job in- 
structions, in the form of ''Routines, '' are presented simply and logically to permit 
their ready use by maintenance personnel. Adequate performance standards are in- 


cluded. 


2. SCOPE 


These job instructions are applicable to and will be used by all activities maintaining the 
equipment. 


3. SPECIAL INSTRUCTIONS 


This handbook will be used as a portion of the standardized communications electronics 
maintenance inspection system. Personnel using this handbook shall notify supervisory 
personnel immediately if satisfactory performance cannot be obtained. 


“ae 


nm O.G)R2-4-18-16 Schedule 


SCHEDULE FOR ACCOMPLISHMENT OF ROUTINES 


(Intervals are in days, for example "30" means "every thirty days. "’) 


CONTINUOUS OPERATION TACTICAL OPERATION STANDBY OPERATION 


2 2 2 

A Lee 2 oa tes ee ee a 

2. L iS z = © oe m 2 2 2 i 
Routine co oe. 8 8 fF oS 5 8 FE b gg 2 
Number ee Sars Fab rs ee eee an ep <2 5. @ 
1.1(6) Deleted 
1. 2(6) 7 7 5 5 7 ti h) H) 30 30 15 10 
1-3) Deleted 
1. 4(3) Deleted 
1. 5(6) 7 7 5 5 7 7 5 5 30 30 15 10 
1, 6(6) a i hs) b) i ui ) +) 30 30 15 10 
1. 7(9) 7 i! 5 9) 7 7 ) 4) 30 30 15 10 
1. 8(6) 7 7 5 5 7 7 5 5 305930815) 10 
1. 9(15) i! 7 hs) 5 ts t ) 5 30 30 15 10 
2s 1(5) * * * * * * * x * * * 
Pe 2(5) * * * oe * = * * * * * * 
Pe 3(5) * * * * * * * * * * * * 
2. 4(5) * * * * * * * * * * * * 
2. 5(5) * * “ * * * * * * * * * 
3. 1(1) 30 30 30 30 30 30 30 30 60 60 30 30 


* Accomplishment to be directed by maintenance supervisor. 
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ROUTINE 1. 1(6) 


PERFORMANCE TEST - RADIO RECEIVERS 
SP-600-JX-21 AND SP-600-JX-17 


Routine 1.1(6), original pages 1 thru 10, deleted 
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PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND 
SP-600-JX-17, POWER SUPPLY 


1. GENERAL INFORMATION 


a. The purpose of this routine is to determine if thé power supply of Radio Receiver 
SP-600-JX-21 or Radio Receiver SP-600-JX-17 is operating properly. 


b. The approximate time required to do this routine is 1-1/2 man-hours. 


c. Report all indications that are not within tolerance to the maintenance supervisor 
for corrective action. . 


2. TEST EQUIPMENT REQUIRED 


a. Multimeter AN/PSM-6 


3. MATERIAL REQUIRED 


a. Screwdriver 


b. Resistor, 600-ohm, 2-watt, non-inductive 


4. PROCEDURE 


a. Preliminary Procedure 


(1) 
(2) 
(3) 


(10) 
(11) 


(12) 


(13) 


(14) 


Disconnect the power line plug of the radio receiver from the power source. 
Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 


Disconnect the BFO, IFO, DIODE OUTPUT and AVC leads from their respective 
terminals. 


Disconnect the antenna cable from the antenna input connector. 


Remove the eight screws holding the radio receiver in the relay rack and remove 
the receiver from the rack. 


Loosen the four thumb screws holding the top cover to the radio receiver and re- 
move the cover. 


Set the radio receiver on its side. Remove the seven machine screws holding the 
bottom plate to the radio receiver and remove the plate. 


Insert the power line plug of the radio receiver into the 115-volt, 60-cycle power 
source. 


Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals on ° 
the rear of the radio receiver. 


Set the FUNCTION switch on Multimeter AN/PSM-6 to the DCV-20K Q /V position. 
Set the RANGE switch on Multimeter AN/PSM-6 to the Q x 10000/500 position. 


Insert the red test lead into the red jack of the multimeter and the black test lead 
into the black jack of the multimeter. 


Slip a red alligator clip over the red test prod point and a black alligator clip 
over the black test prod point. 


Connect the black test lead to the receiver chassis and the red test lead to the 
junction of L-51, L-52, and C-161B (figure 1-3). 
La 
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JUNCTION 


JUNCTION R93,R94 


R95,R96 


JUNCTION 
ciéiB 
ESiieo2 


PIN | 
TUBE V-I8 


PIN 4 
TUBE V-!7 


JUNCTION 
CI60 
R92 ,R93 


Figure 1-3. Radio Receivers SP-600-JX-21 and SP-600-JX-17, Bottom View 


b. Measure the output voltages of the radio receiver power supply as follows: 


(1) Rotate the RF GAIN control on the radio receiver clockwise from the OFF 
position to 10. The indication on the multimeter should be between 270 and 
290 volts. 


WARNING 
When the RF GAIN control is not in the OFF 
position, dangerous voltages are present in 
the unit under test. In succeeding steps of 


this routine, observe all safety precautions 
when this control is not set to OFF. 


(2) Rotate the RF GAIN control counterclockwise to 0. The indication on the 
multimeter should be between 295 and 315 volts. 


(3) Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


(4) Set the RANGE switch on the multimeter to the 2 x 1000/250 position. 


(5) Remove the red test lead from the junction of L-51, L-52, and C-161B and 
connect it to pin 4 of tube V-17 (figure 1-3). 


(6) Rotate the RF GAIN control on the radio receiver clockwise from the OFF position 
to 10. The indication on the multimeter should be between 220 and 235 volts. 


(7) Set the RANGE switch on the multimeter to the 2 x 10000/500 position. 


(8) Rotate the RF GAIN control on the radio receiver counterclockwise to 0. The 
indication on the multimeter should be between 255 and 275 volts. 


(9) Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


(10) Set the RANGE switch on the multimeter to the Q x 1000/250 position. 
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Liss 


(11) Remove the red test lead from pin 4 of tube V-17 and connect it to pin 1 of tube 
V-18 (figure 1-3). 


(12) Rotate the RF GAIN control on the radio receiver clockwise from the OFF 
position to 0. The indication on the multimeter should be between 145 and 155 
volts. 


(13) Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 

(14) Remove the red test lead from pin 1 of tube V-18 and connect it to the radio 
receiver chassis (ground). Remove the black test lead from the radio receiver 


chassis (ground) and connect it to the junction of C-160, R-92, and R-93 (figure 
1-3). 


(15) Rotate the RF GAIN control on the radio receiver clockwise from the OFF position 
to 0. The indication on the multimeter should be between 50 and 53 volts. 


(16) Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


(17) Set the RANGE switch on the multimeter to the 2 x 100/50 position. 


(18) Remove the black test lead from the junction of C-160, R-92, and R-93 and con- 
nect it to the junction of R-95 and R-96 (figure 1-3). 


(19) Rotate the RF GAIN control on the radio receiver clockwise from the OFF position 
to 0. The indication on the multimeter should be between 9.5 and 10.5 volts. 


(20) Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


(21) Set the RANGE switch on the multimeter to the 2 x 1/25 position. 


(22) Remove the black test lead from the junction of R-95 and R-96 and connect it to 
the junction of R-93 and R-94 (figure 1-3). 


(23) Rotate the RF GAIN control on the radio receiver clockwise from the OFF 


position to 10. Set the AVC-MAN switch on the radio receiver to the MAN 
position. The indication on the multimeter should be between 0.95 and 1.0 


volt. i 


(24) Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


c. Concluding Procedure 
(1) Remove the multimeter test leads from the radio receiver. 


(2) Remove the 600-ohm, 2-watt resistor from the radio receiver AUDIO OUTPUT 
terminals. 


(3) Disconnect the power line plug of the radio receiver from the power source. 


(4) Replace the bottom plate on the radio receiver and tighten the seven machine 
screws. 


(5) Replace the top cover of the radio receiver and tighten the four thumb screws. 
(6) Place the radio receiver in the relay rack and tighten the eight holding screws. 


(7) Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 3 


(8) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 
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ROUTINE 1. 3(2) 


PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND 
SP-600-JX-17, SENSITIVITY 


Routine 1.3(2), original pages 15 thru 20, deleted 
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ROUTINE 1. 4(3) 


PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND 
SP-600-JX-17, SELECTIVITY 


Routine 1. 4(3), original pages 21 thru 26, deleted 
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PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
INTERMEDIATE-FREQUENCY REJECTION RATIO 


1. GENERAL INFORMATION 


ae 


The purpose of this routine is to check the rejection ratio of the intermediate- 


frequency stages of Radio Receiver SP-600-JX-21 or SP-600-JX-17. 


b. 


c. 


The approximate time required to do this routine is 2 man-hours. 


Report all indications that are not within tolerance to the maintenance supervisor 


for corrective action. 


2, TEST EQUIPMENT REQUIRED 


a. 


b. 


Signal Generator AN/ URM-25 


Electronic Multimeter TS-505( )/U 


3. MATERIAL REQUIRED 


lr 


Screwdriver 

Soldering iron 

Resistor, 600-ohm, 2-watt, non-inductive 
Resistors, 12l-ohm, 1/2-watt, non-inductive, two 
Black test lead 

Two alligator clips 

Connector plug PL-259 

Connector plug UG-102/U 

One 30-inch length of RG-22/U cable 

One 30-inch length of RG-59/U cable 

Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hold with the 
conductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring to the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of the 
cable. 
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4. 


} 
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(8) 
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Solder a 121-ohm, 1/2-watt resistor between the two conductors. 


Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(7) 


Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


Strip 5/8 inch of insulation from the center conductor and tin the exposed conductor 
and braid. 


Disassemble the connector plug, PL-259, and slide the coupling ring on the cable. 
Screw the plug subassembly to the cable. 


Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 


screw the coupling ring to the plug subassembly. 


Unravel the exposed braid at the other end of the cable and twist it to form a lead. 
Strip 5/8 inch of insulation from the center conductor. 


Solder a 121-ohm, 1/2-watt resistor between the center conductor and the braid. 


PROCEDURE 


a. 


Preliminary Procedure 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


Disconnect the power line plug of the radio receiver from the power source. 
Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
Disconnect the antenna cable from the antenna input connector. 


Disconnect the BFO, IFO, DIODE OUTPUT, and AVC connections from their 
respective terminals. 


Remove the eight screws holding the receiver in the relay rack and remove the 
receiver from the rack. 


Loosen the four thumb screws holding the top cover to the radio receiver and 
remove the cover. 


Insert the power line plug of the radio receiver into the 115-volt, 60-cycle power 
source. 


Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals on 
the rear of the radio receiver. 


Insert the power line plug of the Electronic Multimeter TS-505( )/U into the 
115-volt, 60-cycle power source. 


Connect the black test lead to the COMMON binding post on the multimeter. 


Connect an alligator clip to the other end of the black test lead and clip the lead 
to one side of the 600-ohm resistor connected across the AUDIO OUTPUT 
terminals on the rear of the radio receiver. 


Connect an alligator clip to the a-c probe of the multimeter and clip the probe 
to the other side of the 600-ohm resistor. 


Set the RANGE switch on the multimeter to the 4V/R x 10 position. 


Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 


Set up Signal Generator AN/URM-25(_ ) to deliver an unmodulated 0. 6-mega- 
cycle r-f signal. Set up Signal Generator AN/URM-25 as follows: 
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Insert the female plug of the power line into the socket located on the lower 
left corner of the signal generator front panel. 


Insert the male plug of the power line into a 115-volt, 60-cycle power 
source. 


Rotate the CARRIER CONTROL and the % MODULATION control on the 
signal generator fully counterclockwise. 


‘Set the FREQUENCY BAND SWITCH to the Band D position. 


Set the CARRIER RANGE switch on the signal generator to the DEFG position. 


Rotate the signal generator tuning dial until an indication of 0.6 megacycle 
is obtained on the frequency and vernier dials. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Set the METER READS switch on the signal generator to the RF position. 


Set the POWERON-OFF switch to the ON position and allow 15 minutes for the 
signal generator to warm up. 


Connect the antenna test cable to the antenna input connector of the receiver. 


Connect the antenna test cable to the signal generator as follows: 


(a) 


(b) 


Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. 


Connect the other end of the 121-ohm resistor to ground terminal G. 


Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude-modulated 
signal as follows: 


(a) 


Set the SEND-REC switch to the REC position. 
Set the FREQ CONTROL Switch to the VFO position. 
Set the LIMITER-OFF switch to the OFF position. 


Set the AVC-MAN switch to the MAN position. 


Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude-modulated 
signal as follows: 


Set the SEND-REC switch to the REC position. 
Set the IFO switch to the INT position. 

Set the HFO switch to the VAR position. 

Set the LIMITER-OFF switch to the OFF position. 


Set the AVC-MAN switch to the MAN position. 


Check the 455-kilocycle i-f rejection ratio as follows: 


(1) Rotate the RF GAIN control on the radio receiver clockwise from the OFF 
position to 0. 


WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 
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(2) Set the MOD-CW switch on the radio receiver to the MOD position. 


(3) If this check is being performed on Radio Receiver SP-600-JX-17 set the BFO- 
AVC switch to the INT BFO - FAST position. 


(4) Rotate the MICROVOLTS control on the signal generator fully clockwise. 


(5) Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL until an indication of 100 is obtained on the signal gen- 
erator output meter. 


(6) Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position 
and adjust the signal generator MICROVOLTS control until an indication of 20 
is obtained on the upper scale of the signal generator output meter. 


(7) Set the MOD SELECTOR switch on the si-,.al generator to the 400 cycle position 
and the METER READS switch on the signal generator to the % MOD position. 


(8) Adjust the % MODULATION control on the signal generator until an indication 
of 30 is obtained on the lower scale of the signal generator output meter. 


(9) Set the METER READS switch on the signal generator to the RF position and 
rotate the radio receiver RF GAIN control fully clockwise. 


(10) Set the BAND CHANGE switch on the radio receiver until the indication 0. 54 - 
1.35 appears in the MEGACYCLES window. 


(11) Adjust the radio receiver TUNING control until an indication of 0.6 megacycle 
is obtained on the main tuning and vernier dials. 


(12) Set the RANGE SWITCH on the multimeter to the 4V/R x 10 position and adjust 
the AUDIO GAIN control on the radio receiver until an indication of 2.45 volts 
is obtained on the multimeter. 


(13) Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


(14) Rotate the signal generator tuning dial until an indication of 0. 455 megacycle 
is obtained on the frequency and index scales. 


(15) Set the MULTIPLIER switch on the signal generator to the 10 position and ad- 
just the CARRIER CONTROL on the signal generator until an indication of 100 
is obtained on the signal generator output meter. 


(16) Adjust the MICROVOLTS control until an indication of 66.7 is obtained on the 
upper scale of the signal generator output meter. The indication on the multi- 
meter should be between 2. 3 and 2.6 volts. 


c. Check the 3955-kilocycle intermediate-frequency rejection ratio as follows: 


(1) Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


(2) Set the signal generator FREQUENCY BAND SWITCH to the Band F position. 
(3) Set the MOD SELECTOR switch on the signal generator to the OFF position. 


(4) Rotate the signal generator tuning dial until an indication of 7.6 megacycles 
is obtained on the frequency and index scales. 


(5) Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 


(6) Adjust the MICROVOLTS control on the signal generator until an indication of 
20 is obtained on the upper scale of the signal generator output meter. 
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(7) Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


(8) Rotate the BAND CHANGE switch on the radio receiver until the indication 7.4 - 
14. 8 appears in the MEGACYCLES window. 


(9) Adjust the radio receiver TUNING control until an indication of 7.6 megacycles 
is obtained on the main tuning and vernier dlals. 


(10) Adjust the AUDIO GAIN control on the radio receiver until an indication of 2.45 
volts is obtained on the multimeter. 


(11) Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


(12) Set the MOD SELECTOR switch on the signal generator to the OFF position. 


(13) Rotate the signal generator tuning dial until an indication of 3.9 megacycles is 
obtained on the frequency and vernier scales. 


(14) Set the MULTIPLIER switch on the signal generator to the 1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. ‘ 


(15) Adjust the MICROVOLTS control on the signal generator until an indication of 40 
is obtained on the upper scale of the signal generator output meter. 


(16) Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and observe the multimeter. The indication on the multimeter should be between 
2.3 and 2.6 volts. 


d. Concluding Procedure 


(1) Rotate the RF GAIN control on the radio receiver fully counterclockwise to the 
OFF position. 


(2) Set the signal generator POWER ON-OFF switch to the OFF position and dis- 
connect the antenna test cable from the radio receiver. 


(3) Disconnect the power line plug of the signal generator from the power source. 


(4) Disconnect the multimeter test leads from the radio receiver and the power line 
plug of the multimeter from the power source. 


(5) Disconnect the power line plug of the radio receiver from the power source. 


(6) Remove the 600-ohm, 2-watt resistor from the AUDIO OUTPUT terminals on 
the rear of the radio receiver. 


(7) Replace the top cover on the radio receiver and tighten the four thumb screws. 


(8) Replace the radio receiver in the relay rack and tighten the eight holding screws 
to secure the radio receiver. 


(9) Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 


(10) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle power 
source. 


31-32 


siovcy eagle att pe dtiwaQOTIBERe GoM ae 


bias ot At od ino OM. ies 450 ae ore 
: pian BEL SE DARREN lbh © ee 
: ~ ay ft 7 ere} sn, ‘ 7 
slovtincs DUUY ceeleved cine wl) TRUIBA 
s wer Vey “) ~ wie seabes ested union gioc 


Shope. eo He of Ane IMIG @7) en bores and Acie 
arent itiven tt gh TLen wil etuetper ibe sigan) pen} 


Laigio off no LOATHOS SARIMNS ect ataten (rt) 
mat all co Jott: EP LSREB Ee bi ‘TAL wesition 
LG comired © y? ‘ un GT = 
Lagu 8 ot) ov AZT ae LO) arte i 
, be rteteeett tar ka 7 7. Girton 
oa) otheaipe Seetan® nL ts 


trea, oe! wm clit ha itt ea eels te 
im, oth + AAA Deas. 


wt! no Geelay 
> te Ay . 
ix : nile ba (3 *) 
> isitn ai 
‘ho hed) 
} 1) 208 468 
J une 
i aime 
pg toalwigd 
4 Da?! 
ifthe. <¢: 
cq) 24 
VW is Sell y a ode Pe 


~ Jo Kw) € 
inal LD Oh ag 


Me) mnee ° ree npaed 
erro li ft pra » dias 


i a? Oty js aT) 
. io ‘\ oc SeuSeees 
i ml Ferieges clbet off eoalqel ae 
TP PA Ott): to) 1 ly Sper Oeu 4 
- y cleqhtwtae, 


te Ona eal: acy ee. 
' (30th (bail? 9 


pO R gebee:!) vareg ag thy em RT al 
souuee 
a Ava ‘ 7 q (ig af 7.4 me a2 


y AAS Orcs 


ji: <@/lBe vicral getietdder te th fb. geet: | ene ihust 
yO on) er elpiat eoneratir anit) se eaten 4° SS tees 
Ls POCUNC RAE ge! Sees, 


ihe bUChOVO" Tihteinte4 os ihe clgdel geieeiige anil qe ication a Oe 
oolnet os th oaperecale of yt algaad GappeRior Gaaee mening. - 


= 


—Se CUT 


A: 


T.O. 31R2-4-18-16 SECTION I 
ROUTINE 1. 6(6) 


PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND 
SP-600-JX-17, IMAGE REJECTION RATIO 


GENERAL INFORMATION 


a. The purpose of this routine is to check the image rejection of Radio Receiver 


SP-600-JX-21 or SP-600-JX-17. 


b. The approximate time required for this routine is 2 man-hours. 


c. Report all indications that are not within tolerance to the maintenance supervisor 


for corrective action. 


2. 


» 


TEST EQUIPMENT REQUIRED 

a. Signal Generator AN/ URM-25 

b. Electronic Multimeter TS-505( )/U 

MATERIAL REQUIRED 

a. Screwdriver 

b. Soldering iron 

c. Resistor, 600-ohm, 2-watt, non-inductive 

d. Resistor, 121-ohm, 1/2-watt, non-inductive, two 
Black test lead 


Two alligator clips 


|-> 
. 


g- Connector plug PL-259 
h. Connector plug UG-102/U 
i. One 30-inch length of RG-22/U cable 


One 30-inch length of RG-59/U cable 


ww 
i=: 


Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


lpr 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hole with the con- 
ductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring to the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of cable. 


(8) Solder a 121-ohm, 1/2-watt resistor between the two conductors. 
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1. Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from the center conductor and tin the exposed conductor 
and braid. 


(3) Disassemble the connector plug, PL-259, and slide the coupling ring on the cable. 
Screw the plug subassembly on the cable. 


(4) Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 


(5) Screw the coupling ring to the plug subassembly. 


(6) Unravel the exposed braid at the other end of the cable and twist it to form a lead. 
Strip 5/8 inch of insulation from the center conductor. 


(7) Solder a 121-ohm, 1/2-watt resistor between the center conductor and the braid. 


4. PROCEDURE 
a. Preliminary Procedure 
(1) Disconnect the power line plug of the radio receiver from the power source. 
(2) Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
(3) Disconnect the antenna cable from the antenna input connector. 


(4) Disconnect the BFO, IFO, DIODE OUTPUT and AVC connections from their 
respective terminals. 


(5) Remove the eight screws holding the radio receiver in the relay rack and remove 
the receiver from the rack. 


(6) Loosen the four thumb screws holding the top cover to the radio receiver and re- 
move the cover. 


(7) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle power 
source. 


(8) Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals on 
the rear of the radio receiver. 


(9) Insert the power line plug of Electronic Multimeter TS-505( )/U into a 115-volt, 
60-cycle power source. 


(10) Connect the black test lead to the COMMON binding post on the multimeter. 


(11) Connect an alligator clip to the other end of the black test lead and clip the lead 
to one side of the 600-ohm resistor connected across the AUDIO OUTPUT 
terminals on the rear of the radio receiver. 


(12) Connect an alligator clip to the a-c probe of the multimeter and clip the probe to 
the other side of the 600-ohm resistor. 


(13) Set the RANGE switch on the multimeter to the 4V/R x 10 position. 


(14) Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the meter to warm up. 


(15) Set up Signal Generator AN/URM-25( ) to deliver an unmodulated 2. 26-mega- 
cycle r-f signal. Set up Signal Generator AN/URM-25 as follows: 


(a) Insert the female plug of the power line into the socket on the lower left 
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corner of the signal generator front panel. 


(b) Insert the male plug of the power line into the 115-volt, 60-cycle power 
source. 


(c) Rotate the CARRIER CONTROL and the % MODULATION control on the 
signal generator fully counterclockwise. 


(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band F 
‘position. : 


(e) Set the CARRIER RANGE switch on the signal generator to the DEFG 
position. 


(f) Rotate the signal generator tuning dial until an indication of 2. 26 megacycles 
is obtained on the frequency and index scales. 


(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
(h) Set the METER READS switch on the signal generator to the RF position. 


(i) Set the POWER ON-OFF switch to the ON position and allow 15 minutes for 
the signal generator to warm up. 


(16) Connect the antenna test cable to the antenna input connector of the receiver. 
(17) Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. 


(b) Connect the other end of the 121-ohm resistor to ground terminal G. 


(18) Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(o) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(d) Set the AVC-MAN switch to the AVC position. 


(19) Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 
(b) Set the IFO switch to the INT position. 
(c) Set the HFO switch to the VAR position. 
(d) Set the LIMITER-OFF switch to the OFF position. 
(e) Set the AVC-MAN switch to the MAN position. 
b. Check the radio receiver image rejection ratios as follows: 
(1) Rotate the RF GAIN control on the radio receiver fully clockwise. 
WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 
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(16) 


(17) 


(18) 


(19) 


(20) 


(21) 


(22) 


(23) 


(24) 
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Set the MOD-CW switch on the radio receiver to the MOD position. 


If this check is being performed on radio receiver SP-600-JX-17, set the BFO- 
AVC switch to the INT-BFO - FAST position. 


Rotate the signal generator MICROVOLTS control fully clockwise. 


Set the MULTIPLIER switch on the signal generator to the 1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 


Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position 
and adjust the signal generator MICROVOLTS control until an indication of 33. 4 
is obtained on the upper scale of the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and the METER READS switch on the signal generator to the % MOD position. 


Adjust the % MODULATION control on the signal generator until an indication 
of 30 is obtained on the lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 


Rotate the BAND CHANGE switch on the signal generator until the indication 
1.35 - 3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 1.35 megacycles 
is obtained on the main tuning and vernier dials multimeter. The indication on 
the multimeter should be between 2. 3 and 2.6 volts. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Rotate the signal generator tuning dial until an indication of 4. 31 megacycles 
is obtained on the frequency and index scales. © 


Adjust the CARRIER CONTROL on the signal generator until an indication of 
100 is obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 
20 is obtained on the upper scale of the signal generator output meter. 


Rotate the radio receiver TUNING control until an indication of 3.4 megacycles 
is obtained on the main tuning and vernier dials. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
The indication on the multimeter should be between 2.3 and 2.6 volts. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band G 
position. 


Rotate the signal generator tuning dial until an indication of 8. 31 megacycles 
is obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator signal to the 10 position 
and adjust the CARRIER CONTROL on the signal generator until an indication 
of 100 is obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator output meter until an 
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indication of 50 is obtained on the upper scale of the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 7.4 - 
14. 8 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 7.4 megacycles 
is obtained on the main tuning and vernier dials. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
The indication on the multimeter should be between 2. 3 and 2.6 volts. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band H 
position. 


Set the CARRIER RANGE switch on the signal generator to the H position. 


Rotate the signal generator tuning dial until an indication of 22.41 megacycles 
is obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 67 
is obtained on the upper scale of the signal generator output meter. 


Rotate the radio receiver TUNING control until an indication of 14.5 megacycles 
is obtained on the main tuning and vernier dials. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
The indication on the multimeter should be between 2. 3 and 2.6 volts. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Rotate the signal generator tuning dial until an indication of 37.41 megacycles 
is obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator to the 1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is 
obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 
40 is obtained on the upper scale of the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 14. 8 - 
29.7 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 29.5 megacycles 
is obtained on the main tuning and vernier dials. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
The indication on the multimeter should be between 2. 3 and 2.6 volts. 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


ce. Concluding Procedure 


(1) 


Set the signal generator POWER ON-OFF switch to the OFF position and disconnect 
37 


OR ENE RS CME EE TEER PINT Sere Porte MOP TR 


PTE CWWEE QE TS I ® 


SECTION I 
ROUTINE 1. 6(6) 


38 
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(6) 
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the antenna test cable from the radio receiver equipment. 
Disconnect the power line plug of the signal generator from the power source. 


Disconnect the multimeter test leads from the radio receiver and the power line 
plug of the multimeter from the power source. 


Disconnect the power line plug of the radio receiver from the power source. 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the rear 
of the radio receiver. 


Replace the top cover on the radio receiver and tighten the four thumb screws. 


Replace the radio receiver in the relay rack and tighten the eight holding screws 
to secure the radio receiver. 


Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 


Insert the power line plug of the radio receiver into a 115-volt, 60-cycle power 
source. 
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PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
SENSITIVITY, AUDIO POWER, AND INTERMEDIATE- FREQUENCY OUTPUT 


1. GENERAL INFORMATION 


a. The purpose of this routine is to check the sensitivity, audio power, and inter- 
mediate-frequency voltage output of Radio Receiver SP-600-JX-21 or SP-600-JX-17. 


b. The approximate time required to do this routine is 1-1/2 man-hours. 


c. Report all indications that are not within tolerance to the maintenance supervisor for 
corrective action. 


2. TEST EQUIPMENT REQUIRED 
a. Signal Generator AN/ URM-25 
b. Electronic Multimeter TS-505( )/U 


3. MATERIAL REQUIRED 


a. Screwdriver 

b. Soldering iron 

c. Resistor 600-ohm, 2-watt, non-inductive 

d. Resistors, 121-ohm, 1/2-watt, non-inductive, two 
e. Resistor, 68-ohm, 1/2-watt, non-inductive 

f. Black test lead 

g. Two alligator clips 

h. Two connector plugs PL-259 

i. Connector plug UG-102/U 

j. One 30-inch length of RG-22/U cable 

k. Two 30-inch lengths of RG-59/U cable 

1. Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder holes with the con- 
ductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the con- 
ductors to the contacts. 


(6) Screw the coupling ring to the back shell. 
(7) Strip 5/8 inch of insulation from the center conductors on the other end of the cable. 
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(8) Solder a 12l-ohm, 1/2-watt resistor between the two conductors. 


Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


E 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from the center conductor and tin the exposed con- 
ductor and braid. 


(3) Disassemble the connector plug, PL-259, and slide the coupling ring on the 
cable. Screw the plug subassembly to the cable. 


(4) Solder the braid to the assembly through the solder hole and solder the ee 
conductor to the contact. 


(5) Screw the coupling ring to the plug subassembly. 


(6) Unravel the exposed braid at the other end of the cable and twist it to form a 
lead. Strip 5/8 inch of insulation from the center conductor and the braid. 


(7) Solder a 121-ohm, 1/2-watt resistor between the center conductor and the 
braid. 


he Cathode follower cable for Radio Receiver SP-600-JX-21 or SP-600-JX-17 fabricated 
as follows: 


(1) Repeat step m. (1) through (6). 


(2) Solder the 68-ohm, 1/2-watt resistor between the center conductor and the 
braid. 


4. PROCEDURE 
a. Preliminary Procedure 
(1) Disconnect the power line plug of the radio receiver from the power source. 
(2) Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
(3) Disconnect the antenna cable from the antenna input connector. 


(4) Disconnect the BFO, IFO, DIODE OUTPUT and AVC connections from their 
respective terminals. 


(5) Deleted 


(6) Loosen the four thumb screws holding the top cover to the radio receiver and 
remove the cover. 


(7) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 


(8) Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals 
on the rear of the radio receiver. 


(9) Insert the power line plug of Electronic Multimeter TS-505( )/U into a 115- 
volt, 60-cycle power source. 


(10) Connect the black test lead to the COMMON binding post on the multimeter. 


(11) Connect an alligator clip to the other end of the black test lead and clip the 
lead to one side of the 600-ohm resistor connected across the AUDIO OUTPUT 
terminals on the rear of the radio receiver. 


(12) Connect an alligator clip to the a-c probe of the multimeter and clip the probe 
to the other side of the 600-ohm resistor. 
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Set the RANGE switch on the multimeter to the 40V/R x 10K position. 


Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 


Set up Signal Generator AN/URM-25( ) to deliver an unmodulated 2-megacycle 
t-f signal. Set up Signal Generator AN/URM-25 as follows: 


(a) Insert the female plug of the power line into the socket on the lower left 
~ corner of the signal generator front panel. 


(b) Insert the male plug of the power line into the 115-volt, 60-cycle power 
source. 


(c) Rotate the CARRIER CONTROL and the % MODULATION control on the 
signal generator fully counterclockwise. 


(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band F 
position. 


(e) Set the CARRIER RANGE switch on the signal generator to the DEFG position. 


(f) Rotate the signal generator tuning dial until an indication of 2 megacycles is 
obtained on the frequency and index scales. 


(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
(h) Set the METER READS switch on the signal generator to the RF position. 


(i) Set the POWER ON-OFF switch to the ON position and allow 15 minutes for 
~ the signal generator to warm up. 


Connect the antenna test cable to the antenna input connector of the radio receiver. 


Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. 


(b) Connect the other end of the 121-ohm resistor to ground terminal G. 


Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude- modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(d) Set the AVC-MAN switch to the AVC position. 


Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude- modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the IFO switch to the INT position. 

(c) Set the HFO switch to the VAR position. 

(d) Set the LIMITER-OFF switch to the OFF position. 


(e) Set the AVC-MAN switch to the AVC position. 
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b. Check the sensitivity of the radio receiver as follows: 


(1) 


(2) 
(3) 


(4) 
(5) 


(6) 


(7) 
(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


Rotate the RF GAIN control on the radio receiver clockwise from the OFF 
position to 0. 


WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 


Set the MOD-CW switch on the radio receiver to the MOD position. 


If this check is being performed on Radio Receiver SP-600-JX-17 set the BFO- 
AVC switch to the INT BFO-FAST position. 


Rotate the MICROVOLTS control on the signal generator fully clockwise. 


Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL until an indication of 100 is obtained on the signal gen- 
erator output meter. 


Set the SELECTIVITY switch on the radio receiver to the 3 NON- XTAL position and 
adjust the MICROVOLTS control on the signal generator until an indication of 30 
is obtained on the upper scale of the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


Set the METER READS switch on the signal generator to the % MOD position and 
adjust the % MODULATION control until an indication of 30 is obtained on the 
lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 
Rotate the RF GAIN control on the radio receiver fully clockwise. 


Rotate the radio receiver TUNING control until an indication of 2 megacycles is 
obtained on the main tuning and vernier dials. 


Set the RANGE switch on the multimeter to the 4V/R x 10 position and adjust the 
AUDIO GAIN control on the radio receiver until an indication of 2.45 volts is 
obtained on the multimeter. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Set the RANGE switch on the multimeter to the 2V/R x 1 position and adjust the 
AUDIO GAIN control on the radio receiver until an indication of 0.6 volt is 
obtained on the multimeter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and adjust the MICROVOLTS control on the signal generator until an indication 
of 1.9 volts is obtained on the multimeter. Observe the signal generator output 
meter. The indication on the upper scale should be 20 or less. 


Set the RANGE switch on the multimeter to the 4V/R x 10 position and adjust 
the AUDIO GAIN control on the radio receiver until an indication of 2. 45 volts 
is obtained on the multimeter. { 


c. Check the audio power output of the radio receiver as follows: 


(1) 
42 


WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 


If this check is being performed on Radio Receiver SP-600-JX-17 set the BFO-AVC 


Revised 27 January 1961 


(2) 
(3) 


(4) 


(5) 


(6) 


(10) 


(11) 
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switch to the INT BFO- FAST position. 
Rotate the signal generator MICROVOLTS control fully clockwise. 
Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 
Set the SELECTIVITY switch on the radio receiver to the 3 NON- XTALS position 
and adjust the signal generator MICROVOLTS control until an indication of 30 is 


obtained on the upper scale of the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and the METER READS switch on the signal generator to the % MOD position. 


Adjust the % MODULATION control on the signal generator until an indication of 
30 is obtained on the lower scaie of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 1. oa 
3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 2.0 megacycles 
is obtained on the main tuning and vernier dials. 


Rotate the AUDIO GAIN control on the radio receiver fully clockwise. The indi- 
cation on the multimeter should be between 33 and 36 volts. 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


d. Check the intermediate-frequency output voltage of the radio receiver as follows: 


(1) 


(2) 
(3) 


(4) 
(5) 


(6) 


lo 


(1) 
(2) 
(3) 
(4) 


(7) 
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Connect the cathode follower cable to the LF OUTPUT connector located on the 
rear of the radio receiver chassis. 


Disconnect the test lead and a-c probe from the 600-ohm resistor. 


Clip the black test lead to the braid of the cathode follower cable and the a-c 
probe to the other side of the 68-ohm resistor. 


Set the multimeter RANGE switch to the 2V/R x 1 position. 


Rotate the RF GAIN control on the radio receiver fully clockwise. The indication 
on the multimeter should exceed 0. 2 volt. 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


Concluding Procedure 


Set the signal generator POWER ON-OFF switch to the OFF position. 
Disconnect the antenna test cable from the radio receiver. 

Disconnect the power line plug of the signal generator from the power source. 
Disconnect the multimeter test leads from the cathode follower cable. 


Disconnect the multimeter power line cord plug from the 115-volt, 60-cycle 
power source. 


Disconnect the cathode follower from the IL F OUTPUT connector. 
Disconnect the power line plug of the radio receiver from the power source. 


43 


SECTION I 
ROUTINE 1.7(9) 


(8) 


(9) 
(10) 


(11) 


(12) 
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© 
Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the rear 
of the radio receiver. 
Replace the top cover of the radio receiver and tighten the four thumb screws. 
Replace the radio receiver in the rack and tighten the eight holding screws to 
secure the radio receiver. 
Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 
Insert the power line plug of the radio receiver into the 115-volt, 60- cycle 
power source. 
\ 
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PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
HETERODYNE INTERFERENCE CHECK 


1. GENERAL INFORMATION 


a. 


The purpose of this routine is to check the heterodyne interference of Radio Receiver 


SP-600-JX-21 or SP-600-JX-17. 


b. 


C. 


The approximate time required to do this routine is 1 man-hour. 


Report all measurements that are not within tolerance to the maintenance supervisor 


for corrective action. 


2. TEST EQUIPMENT REQUIRED 


a. 


Signal Generator AN/ URM-25 


3. MATERIAL REQUIRED 


Iz i Bi to 16 Io ig Ip 


=e 
|" 


k. 


Screwdriver 
Soldering iron 


Resistor, 600-ohm, 2-watt, non-inductive 


- Resistors, 121-ohm, 1/2-watt, non-inductive, two 


Headset HS-33 

Connector plug PL-259 

Connector plug UG-102/U 

One 30-inch length of RG-22/U cable 

One 30-inch length of RG-59/U cable 

Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hole with the 
conductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the con- 
ductors to the contacts. 


(6) Screw the coupling ring to the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of the 
cable. 


(8) Solder a 121-ohm, 1/2-watt resistor between the two conductors. 


Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 
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4. PROCEDURE 


a 
(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-59/ U cable 
and cut the braid back 3/4 inch. 
(2) Strip 5/8 inch of insulation from the center conductor and tin the exposed con- 
ductor and braid. 
(3) Disassemble the connector plug, PL-259, and slide the coupling on the cable. 
Screw the plug subassembly to the cable. 
(4) Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 
(5) Screw the coupling ring to the plug subassembly. 
(6) Unravel the exposed braid at the other end of the cable and twist it to form a 
lead. Strip 5/8 inch of insulation from the center conductor. 
(7) Solder a 121-ohm, 1/2-watt resistor between the center conductor and the 
braid. 
a. Preliminary Procedure 
(1) Disconnect the power line plug of the radio receiver from the power source. 
(2) Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
(3) Disconnect the BFO, IFO, RF, GND, DIODE OUTPUT, and AVC connections 
from their respective terminals. 
(4) Disconnect the antenna cable from the antenna input connector. 
(5) Remove the eight screws holding the radio receiver in the relay rack and re- 
move the radio receiver from the rack. 
(6) Loosen the four thumb screws holding the top cover to the radio receiver and re- 
move the cover. 
(7) Insert the power line plug of the radio receiver into a 115-volt, 60-cycle power 
source. 
(8) Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals on 
the rear of the radio receiver. 
(9) Set up Signal Generator AN/URM-25( ) to deliver an unmodulated 2-megacycle r-f 
signal. Set up Signal Generator AN/URM-25 as follows: 
(a) Insert the female plug of the power line into the socket on the lower left 
corner of the signal generator front panel. 
(b) Insert the male plug of the power line into a 115-volt, 60-cycle power 
source. 
(c) Rotate the CARRIER CONTROL on the signal generator and the % MODULATION 
control on the signal generator fully counterclockwise. 
(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band F {- 
position. y 
(e) Set the CARRIER RANGE switch on the signal generator to the DEFG position. 
7 4 


(f) Rotate the signal generator dial until an indication of 2 megacycles is ob- 
tained on the frequency and index scales. 


(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
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(h) Set the METER READS switch on the signal generator to the RF position. 


(.) Set the POWER ON-OFF switch on the signal generator to the ON position 
and allow 15 minutes for the signal generator to warm up. 


(9) Connect the antenna test cable to the antenna input connector of the receiver. 
(10) Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. 


(6) Connect the other end of the 121-ohm resistor to ground terminal G. 


(11) Set up Radio Receiver SP-600-JX-21 for the reception of a continuous-wave 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(0) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(d) Set the AVC-MAN switch to the MAN position. 


(12) Set up Radio Receiver SP-600-JX-17 for the reception of a continuous-wave 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 
(b) Set the IFO switch to the INT position. 
(c) Set the HFO switch to the VAR position. 
(d) Set the LIMITER-OFF switch to the OFF position. 
(e) Set the AVC-MAN switch to the MAN position. 
Check the heterodyne interference of the radio receiver as follows: 


(1) Set the BEAT OSC control on the radio receiver to the 0 position, and plug 
Headset HS-33 into the PHONES jack. 


(2) Rotate the RF GAIN control on the radio receiver fully clockwise. 
WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 


(3) Set the MOD-CW switch on the radio receiver to the CW position. 


(4) If this check is being performed on Radio Receiver SP-600-JX-17 set the BFO- 
AVC switch to the INT BFO - FAST position. 


(5) Rotate the signal generator MICROVOLTS control fully clockwise. 

(6) Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 

(7) Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position 
and adjust the signal generator MICROVOLTS control until an indication of 20 is 


obtained on the upper scale of the signal generator output meter. 


(8) Rotate the BAND CHANGE switch on the radio receiver until the indication 1. 35- 


47 


SECTION I 


ROUTINE 1. 8(6) 


48 


C. 


(9) 


(10) 


(11) 


(12) 


(13) 


T.O. 31R2-4-18-16 


3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 2 megacycles is 
obtained on the main tuning and vernier disk. 


Rotate the BEAT OSC control on the radio receiver to the 1.0 KC MINUS position 
and check that a tone can be heard in the headset. Rotate the BEAT OSC control 
to the 1.0 KC PLUS position and check that a tone can be heard in the headset. 


Set the AVC-MAN switch on the radio receiver to the AVC position and the 
SELECTIVITY switchon the radio receiver to the 1.3 XTAL position. 


Vary the signal generator tuning dial within 1.3 kilocycles above the 2-megacycle 
position until a distorted tone is heard in the headset. Check that the XTAL 
PHASING control on the radio receiver can eliminate the distortion in the tone 
heard in the headset. 


Vary the signal generator tuning dial within 1.3 kilocycles below the 2-megacycle 
position until a distorted tone is heard in the headset. Check that the XTAL 
PHASING control on the radio receiver can eliminate the distortion in the tone 
heard in the headset. 


Concluding Procedure 


(1) 


(2) 


(3) 
(4) 
(5) 


(6) 
(7) 


(8) 


(9) 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


Set the signal generator POWER ON-OFF switch to the OFF position and dis- 
connect the antenna test cable from the radio receiver. 


Disconnect the power line plug of the signal generator from the power source. 
Disconnect the power line plug of the radio receiver from the power source. 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the rear 
of the radio receiver. 


Replace the top cover of the radio receiver and tighten the four thumb screws. 


Replace the radio receiver in the rack and tighten the eight holding screws to 
secure the radio receiver. 


Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 


Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 
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PERFORMANCE TEST - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
AUTOMATIC VOLUME CONTROL ACTION 


1. GENERAL INFORMATION 


a. 


The purpose of this routine is to check the action of the automatic volume control 


circuit of Radio Receiver SP-600-JX-21 or SP-600-JX-17. 


b. 


Cc. 


The approximate time required to do this routine is 1 man-hour. 


Report all indications that are not within tolerance to the maintenance supervisor 


for corrective action. 


2. TEST EQUIPMENT REQUIRED 


Ip 


d. 


Signal Generator AN/ URM-25 


Electronic Multimeter TS-505( )/U 


3. MATERIALS REQUIRED 


ihe 
° 


—" 
| ° 


Screwdriver 

Soldering iron 

Resistor, 600-ohm, 2-watt, non-inductive 
Resistors, 12l-ohm, 1/2-watt, non-inductive, two 
Black test lead 

Two alligator clips 

Connector plug PL-259 

Connector plug UG-102/U 

One 30-inch length of RG-22/U cable 

One 30-inch length of RG-59/U cable 

Headset HS-33 

Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hole with the 
conductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring to the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of the cable. 
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Solder a 121-ohm, 1/2-watt resistor between the two conductors. 


m. Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


(1) 


(2) 


(3) 


male) 


(5) 
(6) 


(7) 


Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


Strip 5/8 inch of insulation from the center conductor and tin the exposed 
conductor and braid. 


Disassemble the connector plug, PL-259, and slide the coupling ring on the 
cable. Screw the plug subassembly on the cable. 


Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 


Screw the coupling ring to the plug subassembly. ~ 


Unravel the exposed braid at the other end of the cable and twist it to forma 
lead. Strip 5/8 inch of insulation from the center conductor. 


Solder a 121-ohm, 1/2-watt resistor between the center conductor and the 
braid. 


4. PROCEDURE 


a. Preliminary Procedure 


(1) 
(2) 
(3) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


Disconnect the power line plug of the radio receiver from the power source. 
Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 


Disconnect the BFO, IFO, DIODE OUTPUT and AVC connections from their 
respective terminals. 


Disconnect the antenna cable from the antenna input connector. 


Remove the eight screws holding the radio receiver in the relay rack and remove 
the receiver from the rack. 


Loosen the four thumb screws holding the top cover to the radio receiver and 
remove the cover. 


Insert the power line plug of the radio receiver into a 115-volt, 60-cycle power 
source. 


Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals 
on the rear of the radio receiver. 


Insert the power line plug of Electronic Multimeter TS-505( )/U into a 115-volt, 
60-cycle power source. 


Connect the black test lead to the COMMON binding post on the multimeter. 
Connect an alligator clip to the other end of the black test lead and clip the lead 
to one side of the 600-ohm resistor connected across the AUDIO OUTPUT 


terminals on the rear of the radio receiver. 


Connect an alligator clip to the a-c probe of the multimeter and clip the probe 
to the other side of the 600-ohm resistor. 


Set the RANGE switch on the multimeter to the 4V/R x 10 position. 


Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 
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(15) Set up Signal Generator AN/URM-25( ) to deliver an unmodulated 2-megacycle 
~-f signal. Set up Signal Generator AN/URM-25 as follows: 


(a) Insert the female plug of the power line into the socket on the lower left 
corner of the radio receiver front panel. 


(b) Insert the male plug of the power line into a 115-volt, 60-cycle power source. 


(c) Rotate the CARRIER CONTROL on the signal generator and the % MODULA- 
_TION control on the signal generator counterclockwise. 


(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band F 
position. 


(e) Set the CARRIER RANGE switch on the signal generator to the DEFG 
position. 


(f£) Rotate the signal generator tuning dial until an indication of 2 megacycles 
is obtained on the frequency and index scales. 


(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
(h) Set the METER READS switch on the signal generator to the RF position. 


(i) Set the POWER ON-OFF switch to the ON position and allow 15 minutes for 
the signal generator to warm up. 


(16) Connect the antenna test cable to the antenna input connector of the receiver. 
(17) Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. 


(bo) Connect the other end of the 121-ohm resistor to ground terminal G. 


(18) Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(d) Set the AVC-MAN switch to the AVC position. 


(19) Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 
(b) Set the IFO switch to the INT position. 
(c) Set the HPO switch to the VAR position. 
(d) Set the LIMITER-OFF switch to the OFF position. 
(e) Set the AVC-MAN switch to the AVC position. 
b. Check the operation of the radio receiver automatic volume control circuit as follows: 


(1) Rotate the RF GAIN control on the radio receiver fully clockwise. 
WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 
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(2) 
(3) 
(4) 


(5) 


(6) 


(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


(1) 


(2) 


(3) 
(4) 


(5) 
(6) 


(7) 
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Rotate the AUDIO GAIN control on the radio receiver fully counterclockwise. 
Set the MOD-CW switch on the radio receiver to the MOD position. - 


If this check is being performed on Radio Receiver SP-600-JX-17 set the B¥O- 
AVC switch to the INT BFO - FAST position. 


Rotate the signal generator MICROVOLTS control fully clockwise. 

Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is 
obtained on the signal generator output meter. 

Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position 
and adjust the signal generator MICROVOLTS control until an indication of 20 is 
obtained on the upper scale of the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and the METER READS switch on the signal generator to the % MOD position. 


Adjust the % MODULATION control on the signal generator until an indication of 
30 is obtained on the lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 1. 35- 
3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 2 megacycles is 
obtained on the main tuning and vernier dials. 


Adjust the AUDIO GAIN control on the radio receiver until an indication of 2. 54 
volts is obtained on the multimeter. 


Rotate the signal generator MICROVOLTS control clockwise. The indication on 
the multimeter should be between 2.5 and 3.8 volts. Rotate the MICROVOLTS 
control fully counterclockwise. 

Set the MULTIPLIER switch to the 1 position and repeat step (14). 

Set the MULTIPLIER switch to the 10 position and repeat step (14). 

Set the MULTIPLIER switch to the 100 position and repeat step (14). 


Set the MULTIPLIER switch to the 1000 position and repeat step (14). 


c. Concluding Procedure 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


Set the signal generator POWER ON-OFF switch to the OFF position and dis- 
connect the antenna test cable from the radio receiver. 


Disconnect the power line plug of the signal generator from the power source. 


Disconnect the multimeter test leads from the radio receiver and disconnect 
the multimeter power line plug from the power source. F 


Disconnect the power line plug of the radio receiver from the power source. 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the rear 
of the radio receiver. 


Replace the top cover of the radio receiver and tighten the four thumb screws. 


(8) 


(9) 


(10) 
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Replace the radio receiver in the rack and tighten the eight holding screws to se- 
cure the radio receiver. 


Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 


Insert the power line plug of the radio receiver into the 115-volt, 60-cycle power 
source. 
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SERVICING - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
OPERATING INSTRUCTIONS 


1. GENERAL INFORMATION 


a. The purpose of this routine is to outline procedures for placing Radio Receiver 
SP-600-JX-21 or SP-600-JX-17 in the desired mode of operation. 


b. The approximate time required to do this routine is 20 minutes. 


2. TEST EQUIPMENT REQUIRED 


a. None 


3. MATERIALS REQUIRED 


a. Headset HS=soc 


4. PROCEDURE 


a. Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude-modulated 
signal as follows: 


(1) 
(2) 
(3) 
(4) 
(5) 


Set the SEND-REC switch to the REC position. 

Set the FREQ CONTROL switch to the VFO position. 
Set the LIMITER-OFF switch to the OFF position. 
Set the AVC-MAN switch to the AVC position. 


Set the XTAL PHASING control to the position indicated by the diamond between 
settings 4 and 6. 


b. Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude-modulated 
signal as follows: 


(1) 
(2) 


(6) 


Set the SEND-REC switch to the REC position. 
Set the IFO switch to the INT position. 

Set the HFO switch to the VAR position. 

Set the LIMITER-OFF switch to the OFF position. 
Set the AVC-MAN switch to the AVC position. 


Set the XTAL PHASING control to the position indicated by the diamond between 
settings 4 and 6. 


c. Operate the radio receiver for reception of modulated, continuous-wave signals, either 
phone, signal-tone, or telegraph as follows: 


(1) 
(2) 


(3) 
(4) 


Plug Headset HS-33 into the PHONES jack. 

Rotate the RF GAIN control fully clockwise. Observe that the main tuning and 
vernier dials are illuminated by the panel lamps. Allow 15 minutes for the 
radio receiver to reach operating temperature. 


Unclamp the TUNING LOCK by turning it counterclockwise. 


Set the MOD-CW switch to the MOD position. 
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(5) If Radio Receiver SP-600-JX-17 is being operated, set the BFO-AVC switch to 
the INT BFO - FAST position. 


(6) Rotate the AUDIO GAIN control until a tone is heard in the headset. 


(7) Rotate the BAND CHANGE switch until the desired frequency range is observed 
through the MEGAC YCLES window. 


(8) Rotate the TUNING ccntrol until the desired frequency is obtained on the main 
tuning and vernier dials. 


d. Operate the radio receiver for reception of modulated, continuous-wave (variable - 
frequency) signals as follows: 


(1) Repeat steps a. and c. for Radio Receiver SP-600-JX-21. 
(2) Repeat steps b. andc. for Radio Receiver SP-600-JX-17. 


(3) Rotate the TUNING control until the desired frequency is obtained on the dials. 
A maximum indication should be obtained on the radio receiver output meter. 


(4) Readjust the AUDIO GAIN control until a satisfactory audio level is obtained in 
the headset. 


e. Operate the radio receiver for reception of modulated continuous-wave (crystal- 
controlled) signals as follows: 


(1) Repeat steps a. andc. for Radio Receiver SP-600-JX-21. 
(2) Repeat steps b. andc. for Radio Receiver SP-600-JX-17. 
(3) Set the XTAL switch to the desired crystal position. 


(4) Rotate the HFO-FREQ control until a maximum indication is obtained on the 
radio receiver output meter. 


(5) Rotate the TUNING control until a maximum indication is obtained on the radio 
receiver output meter. 


(6) Readjust the AUDIO GAIN control until a satisfactory audio level is obtained in 
the headset. 


{. Operate the radio receiver for reception of continuous-wave signals as follows: 


(1) For Radio Receiver SP-600-JX-21 repeat steps a. andc. with the exception of 
c. (4). The MOD-CW switch is to be set in the CW position. 


(a) Rotate the BEAT OSC control to the 0 position. 


(2) For Radio Receiver SP-600-JX-17 repeat steps b. and c. with the exception of 
c. (4). The MOD-CW switch is to be set in the CW position. 


(a) Rotate the BEAT OSC control to the 0 position. 


g. Operate the radio receiver for reception of continuous-wave (variable-frequency) 
signals as follows: 


(1) For Radio Receiver SP-600-JX-21 repeat steps a. and c. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. - 


(2) For Radio Receiver SP-600-JX-17 repeat steps b. and c. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. i 


(3) Rotate the TUNING control until a maximum indication is obtained on the radio 
receiver output meter or a condition of zero beat is heard in the headset. 
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(4) Rotate the BEAT OSC control to approximately the 1.0 position on the dial, this 
control should be set in the position that will provide the clearest reception. 


(5) Readjust the RF GAIN control and AUDIO GAIN control until a satisfactory audio 
level is obtained in the headset. 


h. Operate the radio receiver for reception of continuous-wave (crystal-controlled) signals 
as follows: 


(1) For Radio Receiver SP-600-JX-21 repeat steps a. andc. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(2) For Radio Receiver SP-600-JX-17 repeat steps b. andc. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(3) Set the XTAL switch to the desired crystal position. 


(4) Rotate the HFO-FREQ control until a maximum indication is obtained on the radio 
receiver output meter. 


(5) Rotate the TUNING control until a maximum indication is obtained on the radio 
receiver output meter. 


(6) Rotate the BEAT OSC control to approximately the 1.0 position on the dial. This 
control should be set in the position that will provide the clearest reception. 


(7) Readjust the RF GAIN control and AUDIO GAIN control until a satisfactory audio 
level is obtained in the headset. 


i. Operate the radio receiver for reception of frequency-shift (teletype) signals as follows: 


(1) For Radio Receiver SP-600-JX-21 repeat steps a. andc. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(2) For Radio Receiver SP-600-JX-17 repeat steps b. and c. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(3) Set the BEAT OSC control to the 0 position. 


j. Operate the radio receiver for reception of frequency-shift (variable-frequency) signals 
as follows: 


(1) For Radio Receiver SP-600-JX-21 repeat steps a. and c. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(2) For Radio Receiver SP-600-JX-17 repeat steps a. andc. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(3) Rotate the TUNING control until a tone output is obtained in the headset and a 
maximum indication is obtained on the radio receiver output meter. 


(4) Rotate the BEAT OSC control until at approximately the +2.5 position on the diala 
two-tone signal output is obtained from the headset. 


k. Operate the radio receiver for reception of frequency-shift (crystal-controlled) signals 
as follows: 


(1) For Radio Receiver SP-600-JX-21 repeat steps a. andc. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(2) For Radio Receiver SP-600-JX-17 repeat steps b. andc. with the exception of c(4). 
The MOD-CW switch is to be set in the CW position. 


(3) Set the XTAL switch to the desired crystal position. 


(4) Rotate the HFO- FREQ control until a maximum indication is obtained on the radio 
receiver output meter. 
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(5) 


(6) 


(7) 
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Rotate the TUNING control until a maximum indication is obtained on the radio 
receiver output meter. 


Rotate the BEAT OSC control until at approximately the +2. 5 position on the 
dial a two-tone signal output is obtained from the headset. 


Readjust the RF GAIN control and AUDIO GAIN control until a satisfactory 
audio level is obtained. 


1. Operate the radio receiver for reception of supressed carrier phone, telegraph, and 
teletype signals as follows: 


—@) 
(2) 
(3) 


Repeat steps a. andc. for Radio Receiver SP-600-JX-21. 
Repeat steps b. andc. for Radio Receiver SP-600-JX-17. 


Set the SELECTIV2TY switch to the desired position determined by the mode of 
operation of the radio receiver. 


m. Operate the radio receiver for reception of suppressed carrier (variable-frequency) 
signals as follows: 


(1) 
(2) 
(3) 


(4) 


(5) 


Repeat steps a. andc. for Radio Receiver SP-600-JX-21. 
Repeat steps b. andc. for Radio Receiver SO-600-JX-17. 


Rotate the TUNING control on the radio receiver until a maximum indication is 
obtained on the output meter. 


Set the SELECTIVITY switch to the desired position determined by the mode of 
operation of the radio receiver. 


Adjust the AUDIO GAIN control until a satisfactory audio level is obtained in the 
headset. 


n. Rotate the RF GAIN control counterclockwise to the OFF position. 
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SERVICING - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, ALIGNMENT 


1. GENERAL INFORMATION 


a. 


The purpose of this routine is to align the intermediate-frequency and radio-frequency 


sections of Radio Receiver SP-600-JX-21 or SP-600-JX-17. 


bd. 


The approximate time required to do this routine is 8 man-hours. 


2. TEST EQUIPMENT REQUIRED 


a. 


b. 


a a eta ee eo Ma: 16 fo otp 


E 


Signal Generator AN/ URM-25 


Electronic Multimeter TS-505( )/U 


MATERIAL REQUIRED 


Screwdriver 

Soldering iron 

Resistor, 600-ohm, 2-watt, non-inductive 
Resistors, 121-ohm, 1/2-watt, non-inductive, two 
Black test lead 

Two alligator clips 

Connector plug PL-259 

Connector plug UG-102/U 

One 30-inch length of RG-22/U cable 

One 30-inch length of RG-59/U cable 

Test adapter, 7-pin-tube-socket 

Alignment tool, insulated 

Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, alignming the solder hole with the 
conductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring to the buck shell. 
(7) Strip 5/8 inch of insulation from the center conductors on the other end of the 


cable. 
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(8) 
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Solder a 121-ohm, 1/2-watt resistor between the two conductors. 
a 


n. Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


(1) 


(2) 


(3) 


(4) 


(5) 
(6) 


(7) 


Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


Strip 5/8 inch of insulation from the center conductor and tin the exposed con- 
ductor and braid. 


Disassemble the connector plug, PL-259, and slide the coupling ring on the 
cable. Screw the plug subassembly on the cable, 


Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 


Screw the coupling ring to the plug subassembly. ~ 


Unravel the exposed braid at the other end of the cable and twist it to form a lead. 
Strip 5/8 inch of insulation from the center conductor. 


Solder a 121-ohm, 1/2-watt resistor between the center conductor and the braid. 


4. PROCEDURE 


a. Preliminary Procedure 


(1) 
(2) 
(3) 
(4) 


(5) 


(6) 


(7) 


(8) 
(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


Disconnect the power line plug of the radio receiver from the power source. 
Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
Disconnect the antenna cable from the antenna input connector. 


Disconnect the BFO, IFO, DIODE OUTPUT, and AVC connections from their 
respective terminals. 


Remove the eight screws holding the radio receiver in the relay rack and remove 
the receiver from the rack. 


Loosen the four thumb screws hoiding the top cover to the radio receiver and re- 
move the cover. 


Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals on 
the rear of the radio receiver. 


Remove the shield from tube V-5 (figure 2-1) and remove the tube. 


Plug tube V-5 into the tube socket test adapter and plug the adapter into the tube 
socket on the radio receiver. 


Insert the power line plug of the radio receiver into a 115-volt, 60-cycle power 
source. 


Insert the power line plug of Electronic Multimeter TS-505( )/A into a 115-volt, 
60-cycle power source. 


Connect the black test lead to the COMMON binding post of the multimeter. 
Connect an alligator clip to the other end of the black test lead and clip the lead 
to one side of the 600-ohm resistor connected between the AUDIO OUTPUT 


terminals on the rear of the radio receiver. 


Connect an alligator clip to the a-c probe of the multimeter and clip the probe to 
the other side of the 600-ohm resistor. 


Set the RANGE switch on the multimeter to the 40V/R x 10K position. 
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Figure 2-1. Radio Receiver SP-600-JX-17, Top View 


(16) Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 


(17) Set up Signal Generator AN/URM-25( ) to deliver an unmodulated 0. 455-mega- 
cycle r-f signal to pin 7 of tube V5 on the radio receiver. Set up Signal Gen- 
erator AN/URM-25 as follows: 


(a) Insert the female plug of the power line into the socket on the lower left 
corner of the signal generator front panel. 


(b) Insert the male plug of the power line into a 115-volt, 60-cycle power source. 


(c) Connect one end of the cable, W-105, to the signal generator X MULT RF 
OUTPUT jack and the other end of the cable to the test lead, CX-1363/U. 


(d) Connect the black test lead of CX-1363/U to the radio receiver chassis 
(ground) and the red test lead of CX-1363/U to pin 7 of tube V-5. 


(e) Rotate the CARRIER CONTROL and the % MODULATION control on the signal 
generator fully counterclockwise. 


({) Set the FREQUENCY BAND SWITCH on the signal generator to the Band D 
position. 


(g) Set the CARRIER RANGE switch on the signal generator to the DEFG position. 


(h) Rotate the signal generator tuning dial until an indication of 0.455 megacycle 
is obtained on the frequency and index scales. 


(i) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
G) Set the METER READS switch on the signal generator to the RF position. 


(k) Set the POWER ON-OFF switch on the signal generator to the ON position 
and allow 15 minutes for the signal generator to warm up. 


b. Align the i-f stages of the radio receiver as follows: 


(1) Set the SEND-REC switch on the radio receiver to the REC position. 
Revised 27 January 1961 
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(2) 
(3) 
(4) 
(5) 
(6) 


(7) 
(8) 


(9) 
(10) 


(11) 
(12) 
(13) 
(14) 
(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


(21) 


(22) 
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Set the MOD-CW switch on the radio receiver to the MOD position. 

Set the AVC-MAN switch on the radio receiver to the MAN position. 

Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position. 
Set the LIMITER-OFF switch on the radio receiver to the OFF position. 


Set the XTAL PHASING control on the radio receiver to the position indicated 
by the diamond between the settings 4 and 6. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 1. 35- 
3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 2.5 megacycles 
is obtained on the main tuning and vernier dials. 


Rotate the AUDIO GAIN control on the radio receiver fully clockwise. 
Rotate the RF GAIN control on the radio receiver fully clockwise. 
NOTE 


In each of the following steps where alignment ad- 
justments are to be made, the indicator on the 
multimeter should first be set to the midpoint of 
the scale. This is done by rotating the RF GAIN 
control. This procedure will assure accurate 
adjustments. 


Set the MULTIPLIER switch on the signal generator to the 10 position and rotate 
the MICROVOLTS control on the signal generator fully clockwise. 


Adjust the CARRIER CONTROL on the signal generator until an indication of 100 
is obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 20 
volts is obtained on the multimeter. 


Set the METER READS switch on the signal generator to the % MOD position and 
the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


Adjust the % MODULATION control on the signal generator until an indication of 
30 is obtained on the lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 


Adjust, in turn, coils L-42, L-41, L-39, L-38, L-36, and L-32 (figure 2-1) 
until a maximum indication is obtained on the multimeter. 


Set the SELECTIVITY switch on the radio receiver to the .2 XTAL position and 
adjust the signal generator tuning dial until a maximum indication is obtained on 
the multimeter. 


Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position 
and repeat step b(17). 


Set the SELECTIVITY switch on the radio receiver to the 1.3 XTAL position and 
adjust coil L-37 (figure 2-1) until a maximum indication is obtained on the multi- 
meter. 


Set the MOD-CW switch on the radio receiver to the CW position. 


If Radio Receiver SP-600-JX-17 is being aligned, set the BFO-AVC switch to the 
INT BFO - FAST position. 


(23) 


(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 


(31) 


(32) 


(33) 


(34) 


(35) 


(36) 
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Set the BEAT OSC control on the radio receiver to 0 and the MOD SELECTOR 
switch on the radio receiver to the OFF position. 


Allow 15 minutes for the receiver to warm up then adjust coil L-44 (figure 2-1) 
until an {ndication of zero volts {sg obtained on the multimeter. 


Rotate. the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band F position 
and rotate the signal generator tuning dial until an indication of 3.955 megacycles 
is obtained on the frequency and index scales. 


Set the MOD-CW switch on the radio receiver to the MOD position and the 
SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 7. 4- 
14. 8 appears in the MEGACYCLES window. 


Adjust the CARRIER CONTROL on the signal generator until an indication of 100 
is obtained on the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and adjust the MICROVOLTS control on the signal generator until an indication 
of 20 volts is obtained on the multimeter. 


Adjust, in turn, coils L-31, L-33, and L-34 (figure 2-1) until a maximum indi- 
cation is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position and 
rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 

Remove the signal generator test leads from the radio receiver. 

Connect the antenna test cable to the radio receiver antenna input connector. 


Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
~ generator X MULT RF OUTPUT jack. 


(b) Connect the other end of the 121-ohm resistor to ground terminal G. 


c. Align the r-f stages of the radio receiver as follows: 


(1) 
(2) 


(3) 


(4) 
(5) 


(6) 


(7) 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band D position. 


Rotate the signal generator tuning dial until an indication of 0.56 megacycle is 
obtained on the frequency and index scales. 


Adjust the CARRIER CONTROL until an indication of 100 is obtained on the signal 
generator output meter. 


Rotate the RF GAIN control on the radio receiver fully clockwise. 


Rotate the BAND CHANGE switch until the indication .54-1.35 appears in the 
MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 0.56 megacycle 
is obtained on the main tuning and vernier dials. 


Set the AVC-MAN switch on the radio receiver to the AVC position and the FREQ 
CONTROL on the radio receiver to the VFP position. 
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(8) 


(9) 


(10) 


(11) 


_ (12) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 
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If Radio Receiver SP-600-JX-17 is being aligned, set the HFO switch to the VAR 
position. 


Adjust the MICROVOLTS control on the signal generator until an indication of 20 
volts is obtained on the multimeter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


Set the METER READS switch on the signal generator to the % MOD position 
and adjust the MODULATION control on the signal generator until an indication 
of 30 is obtained on the lower scale of the signal generator output meter. 


Set the METER READS switch to the RF position. 


Remove the metal buttons that cover L and C of the four r-f tuner subassemblies 
on the radio receiver. 


Refer to figure 2-1 for Radio Receiver SP-600-JX-17, or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator L, 
antenna L, first r-f stage L and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


C 
ANTENNA 


C VARIABLE- = 
FREQUENCY 
L. OSCILLATOR 


© SECOND 
R-F 
L STAGE 


Figure 2-2. Radio Receiver SP-600-JX-21, Top View of R-F Section 

Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 

Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band E 
position. 


Rotate the signal generator tuning dial until an indication of 1.3 megacycles 
is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 1.3 megacycles 
is obtained on the main tuning and vernier dials. 


Adjust the CARRIER CONTROL on the signal generator until an indication of 
100 is obtained on the signal generator output meter. 


(21) 


(22) 


(23) 


(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 


(31) 


(32) 


(33) 


(34) 


(35) 


(36) 


(37) 


(38) 


(39) 


(40) 


(41) 


(42) 
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Adjust the MICROVOLTS control on the signal generator until an indication of 20 
volts is obtained on the multimeter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


Refer to figure 2-1 for Radio Receiver SP-600-JX-17, or figure 2-2 for Radio 


- Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step c. (1) through (25) with exception of (7), (8) and (13). 


Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is 
obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 30 
is obtained on the upper scale of the signal generator output meter. 


Set the AVC-MAN switch on the radio receiver to the MAN position and adjust the 
RF GAIN control on the radio receiver until an indication of 20 volts is obtained 
on the multimeter. 


Repeat step c. (1) through (25) with exception of (7), (8) and (13). 


Rotate the signal generator tuning dial until an indication of 1.4 megacycles is 
obtained on the frequency and vernier scales. 


Set the MULTIPLIER switch on the signal generator to the 10 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 1. 35- 
3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 1.4 megacycles 
is obtained on the main tuning and vernier dials. 


Set the AVC-MAN switch on the radio receiver to the AVC position and rotate 
the RF GAIN control on the radio receiver fully clockwise. 


Adjust the MICROVOLTS control on the signal generator until an indication of 20 
volts is obtained on the multimeter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band F 
position. 


Rotate the signal generator tuning dial until an indication of 3.4 megacycles is 
obtained on the frequency and index scales. 
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(43) 


(44) 


(45) 


(46) 


(47) 


(48) 


(49) 
(50) 
(51) 
(52) 
(53) 


(54) 


(55) 


(56) 


(57) 


(58) 


(59) 


(60) 


(61) 


(62) 


(63) 


(64) 


(65) 
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Rotate the radio receiver TUNING control until an indication of 3.4 megacycles 
is obtained on the main tuning and vernier dials. 


Adjust the CARRIER CONTROL on the signal generator until an indication of 
100 is obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 
20 volts is obtained on the multimeter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step c. (31) through (49). 
Repeat step c. (27) through (29). 
Repeat step c. (31) through (49). 


Rotate the signal generator tuning dial until an indication of 3.75 megacycles is 
obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator to the 10 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is 
obtained on the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 3. 45- 
7.4 appears in the MEGACYCLES window. 


Rotate the receiver TUNING control until the main tuning and vernier dials indi- 
cate 3.75 megacycles. 


Repeat step c. (35) through (37). 

Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator L, 
antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step c. (39) and (40). 


Rotate the signal generator tuning dial until an indication of 7.15 megacycles 
is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 7.15 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step c. (44) through (46). 
Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
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Repeat step’ c, (53) through (65). 
Repeat step c. (27) through (29). 
Repeat step c. (53) through (65). 


Rotate the signal generator tuning dial until an indication of 7.5 megacycles is 
obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator to the 10 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 7. 4- 
14. 8 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 7.5 megacycles is 


obtained on the main tuning and vernier dials. 

Repeat step c. (35) through (37). 

Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step c. (39) and (40). 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band G 
position. 


Rotate the signal generator tuning dial until an indication of 14.5 megacycles is 
obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 14.5 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step c. (44) through (46). 
Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step c. (69) through (82). 
Repeat step c. (27) through (29). 
Repeat step c. (69) through (82). 


Rotate the signal generator tuning dial until an indication of 15.0 megacycles is 
obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator to the 10 position and adjust 
the CARRIER CONTROL on the signal generator until an indication of 100 is ob- 
tained on the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 14. 8- 
29.7 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 15.0 megacycles 
is obtained on the main tuning and vernier dials. 
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Repeat step c. (35) through (37). 
Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step c. (39) and (40). 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band H 
position and the CARRIER RANGE switch on the signal generator to the H 


position. 


Rotate the signal generator tuning dial until an indication of 29.0 megacycles 
is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 29.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step c. (44) through (46). 

Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator C, 
antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step c. (86) through (99). 
Repeat step c. (27) through (29). 
Repeat step c. (86) through (99). 


Rotate the signal generator tuning dial until an indication of 30.0 megacycles 


’ is obtained on the frequency and index scales. 


Set the MULTIPLIER switch on the signal generator to the 10 position and ad- 
just the CARRIER CONTROL on.-the signal generator until an indication of 100 
is obtained on the signal generator output meter. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 29. 7- 
54.0 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 30.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step c. (35) through (37). 
Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frrquency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step c. (39) and (40). 


Rotate the signal generator tuning dial until an indication of 26.0 megacycles is 
obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 52.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step c. (44) through (46). 
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(114) 
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Refer to figure 2-1 for Radio Receiver SP-600-JX-17 or figure 2-2 for Radio 
Receiver SP-600-JX-21. Adjust, in turn, variable-frequency oscillator C, 
antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step c. (103) through (115). 

Repeat step c. (27) through (29). 

Repeat step c. (103) through (115). 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


d. Concluding Procedure 


(1) 


(2) 
(3) 


(4) 
(5) 
(6) 


(7) 
(8) 
(9) 
(10) 


(11) 


(12) 


Set the signal generator POWER ON-OFF switch to the OFF position and dis- 
connect the antenna test cable from the radio receiver. “ 


Disconnect the power line plug of the signal generator from the power source. 


Disconnect the multimeter test leads from the radio receiver and disconnect the 
power line plug from the power source. 


Disconnect the power line plug of the receiver from the power source. 
Replace all the metal buttons removed from the r-f section of the radio receiver. 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the rear 
of the radio receiver. 


Remove the tube socket test adapter and replace tube V-5 in the socket. 
Replace the shield on tube V-5. 
Replace the top cover on the radio receiver and tighten the four thumb screws. 


Replace the radio receiver in the relay rack and tighten the eight holding screws 
to secure the radio receiver. 


Connect all the cables and wires to the respective terminals on the rear of the 
radio receiver. 


Insert the power line plug of the radio receiver into the 115-volt, 60-cycle power 
source. 
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SERVICING - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
VARIABLE-FREQUENCY HETERODYNE OSCILLATOR ALIGNMENT 


1. GENERAL INFORMATION 


a. 


The purpose of this routine is to align the variable-frequency oscillator stage of 


Radio Receiver SP-600-JX-21 or SP-600-JX-17. 


b. 


The approximate time required to do this routine is 2-1/2 man-hours. 


2. TEST EQUIPMENT REQUIRED 


a. 


bd. 


fe ei 1S tee 1 ie 1a jas io ip 


| 
: 


Signal Generator AN/ URM-25 


Electronic Multimeter TS-505( )/U 


MATERIAL REQUIRED 


Screwdriver 

Soldering iron 

Resistor, 600-ohm, 2-watt, non-inductive 
Resistors, 121-ohm, 1/2-watt, non-inductive, two 
Black test lead 

Two alligator clips 

Connector plug PL-259 

Connector plug UG-102/U 

One 30-inch length of RG-22/U cable 

One 30-inch length of RG-59/U cable 

Alignment tool, insulated 

Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hole with the con- 
ductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring on the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of the 
cable. 


(8) Solder a 121-ohm, 1/2-watt resistor between the two conductors. 
{pe 


SECTION I 
ROUTINE 2. 3(5) 


72 


“ 
m. Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 
(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable Pp 
and cut the braid back 3/4 inch. 
(2) Strip 5/8 inch of insulation from the center conductor and tin the exposed con- 
ductor and braid. 
(3) Disassemble the connector plug, PL-259, and slide the coupling ring on the 
cable. Screw the plug subassembly to the cable. 
(4) Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 
(5) Screw the coupling ring to the plug subassembly. 
(6) Unravel the exposed braid at the other end of the cable and twist it to forma 
lead. Strip 5/8 inch of insulation from the center conductor. 
(7) Solder a 12l-ohm, 1/2-watt resistor between the center conductor and the braid. 
4. PROCEDURE 
a. Preliminary Procedure 
(1) Disconnect the power line plug of the radio receiver from the power source. 
(2) Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
(3) Disconnect the antenna cable from the antenna input connector. 
(4) Disconnect the BFO, IFO, RF, GND, DIODE OUTPUT, and AVC connections 
from their respective terminals. 
(5) Remove the eight screws holding the radio receiver in the relay rack and re- 
move the receiver from the rack. 
(6) Loosen the four thumb screws holding the top cover to the radio receiver and 
remove the cover. 
(7) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 
(8) Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals on 
the rear of the radio receiver. 
(9) Insert the power line plug of Electronic Multimeter TS-505( )/U into a 115-volt, 
60-cycle power source. 
(10) Connect the black test lead to the COMMON binding post on the multimeter. 
(11) Connect an alligator clip to the other end of the black test lead and clip the lead 
to one side of the 600-ohm resistor connected between the AUDIO OUTPUT 
terminals on the rear of the radio receiver. 
(12) Connect an alligator clip to the a-c probe of the multimeter and clip the probe ; 
to the other side of the 600-ohm resistor. { « 
et the switch on the multimeter to the x sition. a 
(13) Set the RANGE tch h Itimeter to the 4V/R x 10 posit 
ca 
(14) Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 
(15) Set up Signal Generator AN/URM-25(_ ) to deliver an unmodulated 0. 96-megacycle 


T.O. 31R2-4-18-16 


r-f signal. Set up Signal Generator AN/URM-25 as follows: 


(a) Insert the female plug of the power line into the socxet located in the lower 
left corner of the signal generator front panel. 


Revised 27 January 1961 


(16) 


(17) 


(18) 


(19) 
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(b) Insert the male plug of the power line into a 115-volt, 60-cycle power source. 


(c) Rotate the CARRIER CONTROL, the % MODULATION control, and the MICRO- 
VOLTS control on the signal generator fully counterclockwise. 


(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band D 
position. 


(e) Set the CARRIER RANGE switch on the signal generator to the DEFG position. 


(f ) Rotate the signal generator tuning dial until an indication of 0.56 megacycle 
is obtained on the frequency and index scales. 


(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
(h) Set the METER READS switch on the signal generator to the RF position. 


(i) Set the POWER ON-OFF switch on the signal generator to the ON position 
and allow 15 minutes for the signal generator to warm up. 


Connect the antenna test cable to the antenna input connector of the radio receiver. 
Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. . 


(b) Connect the other end of the 121-ohm resistor to ground terminal G. 


Set up Radio Receiver SP-600-JX-21 for reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(d) Set the AVC-MAN switch to the MAN position. 


Set up Radio Receiver SP-600-JX-17 for reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(6) Set the IFO switch to the INT position. 

(c) Set the HFO switch to the VAR position. 

(d) Set the LIMITER-OFF switch to the OFF position. 


(e) Set the AVC-MAN switch to the MAN position. 


b. Align the variable-frequency heterodyne oscillator as follows: 


(1) 
(2) 
(3) 
(4) 


(5) 


Rotate the RF GAIN control on the radio receiver fully clockwise. 
Set the MOD-CW switch on the radio receiver to the MOD position. 
Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position. 


Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL until an indication of 100 is obtained on the output meter 


of the signal generator. 


Adjust the MICROVOLTS control on the signal generator until an indication of 30 
is obtained on the upper scale of the signal generator output meter. 
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(6) 
(7) 


(8) 


(9) 


(10) 


(11) 


(12) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 
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Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


Set the METER READS switch on the signal generator to the % MOD position and 
adjust the § MODULATION control until an indication of 30 is obtained on the 
lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 0. 54- 
1.35 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 0.56 megacycle 
is obtained on the main tuning and vernier dials. 


Adjust the AUDIO GAIN control on the radio receiver until an indication of 2. 45 
volts is obtained on the multimeter. ' 


Refer to figure 2-3 for radio receiver SP-600-JX-21 or figure 2-4 for Radio ji 
Receiver SP-600-JX-17. Remove the metal cap and adjust variable-frequency 
oscillator L until a maximum indication {s obtained on the multimeter. 


C VARIABLE- 
FREQUENCY 
. OSCILLATOR 


Figure 2-3. Radio Receiver SP-600-JX-21, Top View of R-F Section 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Set the FREQUENCY BAND SWITCH on the signal generator to the Band E 
position and rotate the signal generator tuning dial until an indication of 1.3 


megacycles is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 1.3 megacycles 
is obtained on the main tuning and vernier dials. 


Adjust the CARRIER CONTROL on the signal generator until an indication of 100 
is obtained on the signal generator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 30 
is obtained on the upper scale of the signal generator output meter. 


(19) 
(20) 
(21) 


(22) 
(23) 


(24) 
(25) 
(26) 
(27) 


(28) 


(29) 


(30) 


(31) 
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C VARIABLE- 
FREQUENCY 
| OSCILLATOR 


Figure 2-4. Radio Receiver SP-600-JX-17, Top View 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Remove the metal cap and adjust variable-frequency 
oscillator C until a maximum indication is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (4) through (6) and (8) through (22). 


Rotate the signal generator tuning dial until an indication of 1.4 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the band indication 
1. 35-3. 45 appears in the MEGAC YCLES window. 


Rotate the radio receiver TUNING control until an indication of 1.4 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 

Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator L until a maximum 
indication is obtained on the multimeter. 

Repeat step b. (13) and (14). 

Set the FREQUENCY BAND SWITCH on the signal generator to the Band F 
position and rotate the signal generator tuning dial until an indication of 3.4 mega- 


cycles is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 3.4 megacycles 
is obtained on the main tuning and vernier dials. 
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(32) 


(33) 


(34) 


(35) 


(36) 


- (37) 
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(38) 


(39) 


(40) 


(41) 


(42) 


(43) 


(44) 


(45) 


(46) 


(47) 


(48) 
(49) 


(50) 


(51) 


(52) 


(53) 


(54) 


(55) 
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Repeat step b. (17) through (19). 

Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator C until a maximum 
indication is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (24) through (35). 


Rotate the signal generator tuning dial until an indication of 3.75 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 3. 45- 
7.4 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 3. 75 is obtained 
on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 

Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator L until a maximum 
indication is obtained on the multimeter. 


Repeat step b. (13) and (14). 


Rotate the signal generator tuning dial until an indication of 7.15 megacycles is 
obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 7.15 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator C until a maxi- 


mum indication is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (37) through (48). 


Rotate the signal generator tuning dial until an indication of 7.5 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 7. 4- 
14. 8 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 7.5 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator L until a 


maximum indication is obtained on the multimeter. 


Repeat step b. (13) and (14). 


(56) 


(57) 


(58) 


(59) 


(60) 


(61) 
(62) 


(63) 


(64) 


(65) 


(66) 


(67) 


(68) 


(69) 


(70) 


(71) 


(72) 


(73) 


(74) 


(75) 
(76) 
(77) 


(78) 


(79) 
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Set the FREQUENCY BAND SWITCH on the signal generator to the Band G position 
and rotate the signal generator tuning dial until an indication of 14.5 megacycles 
is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 14.5 megacycles is 
obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator C until a maximum 


indication is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (50) through (61). 


Rotate the signal generator tuning dial until an indication of 15.0 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 14. 8- 
29.7 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 15.0 megacycles 
{s obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 


Receiver SP-600-JX-17. Adjust variable-frequency oscillator L until a maximum 
indication is obtained on the multimeter. 


Repeat step b. (13) and (14). 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band H position 
and also set CARRIER RANGE switch to the H position. 


Rotate the signal generator tuning dial until an indication of 29.0 megacycles is 
obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 29.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 


Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator C until a maximum 
indication is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (63) through (75). 


Rotate the signal generator tuning-dial until an indication of 30.0 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 29. 7- 
54.0 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 30.0 megacycles 
is obtained on the main tuning and vernier dials. 
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(80) 


(81) 


(82) 


(83) 


(84) 


(85) 


(86) 


(87) 


(88) 
(89) 


(90) 


T.O. 31R2-4-18-16 


Repeat step b. (17) through (19). 
Refer to figure 2-3 for Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 


Receiver SP-600-JX-17. Adjust variable-frequency oscillator L untila 
maximum indication is obtained on the multimeter. 


Repeat step b. (13) and (14). 


Rotate the signal generator tuning dial until an indication of 26. 0 megacycles is 
obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 52.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-3 fc. Radio Receiver SP-600-JX-21 or figure 2-4 for Radio 
Receiver SP-600-JX-17. Adjust variable-frequency oscillator C until a maximum 


indication is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise 
and the MICROVOLTS control on the signal generator fully clockwise. 


Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (77) through (88) . 


Rotate the RG GAIN control on the radio receiver counterclockwise to the OFF 
position. 


Concluding Procedure 


(1) 


(2) 
(3) 


(4) 
(5) 
(6) 


(7) 
(8) 


(9) 


(10) 


Set the signal generator POWER ON-OFF switch to the OFF position and disconnect 
the antenna test cable from the radio receiver. 


Disconnect the power line plug of the signal generator from the power source. 


Disconnect the multimeter test leads from the radio receiver and the multimeter 
power line plug from the power source. 


Disconnect the power line plug of the radio receiver from the power source. 
Replace all the metal buttons removed from the radio receiver. 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the rear 
of the radio receiver. 


Replace the top cover of the radio receiver and tighten the four thumb screws. 


Replace the radio receiver in the rack and tighten the eight holding screws to 
secure the receiver. 


Connect all the cables and wires to their respective terminals on the rear of 
the radio receiver. 


Insert the power line plug of the radio receiver into a 115-volt, 60-cycle power 
source. 
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SERVICING - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
RADIO-FREQUENCY TUNER ALIGNMENT 


1. GENERAL INFORMATION 


a. 


The purpose of this routine is to align the radio-frequency tuner assembly of Radio 


Receiver SP-600-JX-21 or SP-600-JX-17. 


b. 


Cc. 


The approximate time required to do this routine is 2-1/2 man-hours. 


The intermediate-frequency stages ofthe radio receiver must be aligned before the 


following routine is performed. 


2. TEST EQUIPMENT REQUIRED 


a. 


b. 


Signal Generator AN/ URM-25 


Electronic Multimeter TS-505( )/U 


3. MATERIAL REQUIRED 


_— 
| . 


Screwdriver 

Soldering iron 

Resistor, 600-ohm, 2-watt, non-inductive 
Resistors, 12l-ohm, 1/2-watt, non-inductive, two 
Black test lead i 
Two alligator clips 

Connector plug PL-259 

Connector plug UG-102/U 

One 30-inch length of RG-22/U cable 

One 30-inch length of RG-59/U cable 
Alignment tool, insulated 


Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed conductors 
and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hole with the con- 
ductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring to the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of the cable. 
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(8) Solder a 121-ohm, 1/2-watt resistor between the two conductors. 


Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


E 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from the center conductor and tin the exposed con- 
ductor and braid. 


(3) Disassemble the connector plug, PL-259, and slide the coupling ring on the cable. 
Screw the plug subassembly on the cable. 


(4) Solder the braid to the assembly through the solder hole and solder the center con- 
ductor to the contact. 


(5) Screw the coupling ring to the plug subassembly. 


(6) Unravel the exposed braid at the other end of the cable and twist it to form a 
lead. Strip 5/8 inch of insulation from the center conductor. 


(7) Solder a 121-ohm, 1/2-watt resistor between the center conductor and the braid. 


4. PROCEDURE 
a. Preliminary Procedure 
(1) Disconnect the power line plug of the radio receiver from the power source. 
(2) Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
(3) Disconnect the antenna cable from the antenna input connector. 


(4) Disconnect the BFO, IFO, DIODE OUTPUT and AVC leads from their respective 
terminals. 


(5) Remove the eight screws holding the radio receiver in the relay rack and re- 
move the receiver from the rack. 


(6) Loosen the four thumb screws holding the top cover to the radio receiver and 
remove the cover. 


(7) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 


(8) Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals 
and connect a jumper between the JUMPER terminals. 


(9) Insert the power line plug of Electronic Multimeter TS-505( )/U into a 115-volt, 
60-cycle power source. 


(10) Connect the black test lead to the COMMON binding post on the multimeter. 


(11) Connect an alligator clip to the other end of the test lead and clip the lead to 
one side of the 600-ohm resistor connected between the AUDIO OUTPUT 
terminals. 


(12) Connect an alligator clip to the a-c probe amd clip the probe to the other side of 
the 600-ohm resistor. 


(13) Set the RANGE switch on the multimeter to the 4V/R x 10 position. 


(14) Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 


(15) Set up signal generator AN/URM-25( ) to deliver an unmodulated 0. 56-megacycle 
r-f signal. Set up signal generator AN/URM-25 as follows: 
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(16) 


(17) 


(18) 


(19) 
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(a) Insert the female plug of the power line in the socket located in the lower left 
corner of the signal generator front panel. 


(o) Insert the male plug of the power line into a 115-volt, 60-cycle power source. 


(c) Rotate the CARRIER CONTROL and the % MODULATION control on the signal 
generator fully counterclockwise. 


(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band D 
position. 


(e) Set the CARRIER RANGE switch on the signal generator to the DEFG position. 


i) Rotate the signal generator tuning dial until an indication of 0. 56 megacycle 
is obtained on the frequency and index scales. 


(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
(h) Set the METER READS switch on the signal generator to the RF position. 


(i) Set the POWER ON-OFF switch to the ON position and allow 15 minutes for 
the signal generator to warm up. 


Connect the antenna test cable to the antenna input connector of the radio receiver. 
Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X MULT RF OUTPUT jack. 


(0) Connect the other end of the 121-ohm resistor to ground terminal G. 


Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(dq) Set the AVC-MAN switch tothe AVC position. 


Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the IFO switch to the INT position. 

(c) Set the HFO switch to the VAR position. 

(ad) Set the LIMITER-OFF switch to the OFF position. 


(e) Set the AVC-MAN switch to the AVC position. 


Align the r-f tuner of the radio receiver as follows: 


(1) 


(2) 


Rotate the RF GAIN control on the radio receiver fully clockwise. 
WARNING 


Dangerous voltages are present in the unit under 
test. Observe all safety precautions. 


Set the MOD-CW switch on the radio receiver to the MOD position. 
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tt» 


Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position. 


Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL until an indication of 100 is obtained on the signal gen- 
erator output meter. 


Adjust the MICROVOLTS control on the signal generator until an indication of 30 
is obtained on the upper scale of the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 


Set the METER READS switch on the signal generator to the % MOD position and 
adjust the % MODULATION control until an indication of 30 is obtained on the 
lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 0. 54- ‘ 
1.35 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 0.56 megacycle 
is obtained on the main tuning and vernier dials. 


Adjust the AUDIO GAIN control on the radio receiver until an indication of 2.45 
volts is obtained on the multimeter. 


Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Remove the metal caps and adjust, in turn, variable- 
frequency oscillator L, antenna L, first r-f stage L, and second r-f stage L 
until a maximum indication is obtained on the multimeter. 


C 
ANTENNA 
£ 


C First 


R-F 
L STAGE 


C VARIABLE 
FREQUENCY 
L. OSCILLATOR 


C SECOND 
Bor 
L STAGE 


Figure 2-5. Radio Receiver SP-600-JX-21, Top View of R-F Section 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. A 
Set the MOD SELECTOR switch on the signal generator to the OFF position. 5 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band E 
position and rotate the signal generator tuning dial until an indication of 1.3 
megacycles is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 1.3 megacycles 


(17) 


(18) 


(19) 


(20) 


(21) 
(22) 
(23) 


(24) 


(25) 


(26) 


(27) 


(28) 
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ANTENNA 


C VARIABLE 
FREQUENCY 
, OSCILLATOR 


Figure 2-6. Radio Receiver SP-600-JX-17, Top View 


is obtained on the main tuning and vernier dials. 


Adjust the CARRIER CONTROL on the signal generator until an indication of 100 
is obtained on the signal generator output meter. 


Adjust the MIC ROVOLTS control on the signal generator until an indication of 30 
is obtained on the upper scale of the signal generator output meter. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position. 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator C, 
antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 

Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. 
Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (4) through (6) and (8) through (22). 


Rotate the signal generator tuning dial until an indication of 1.4 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 1. 35- 
3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 1.4 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 
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(29) 


(30) 


(31) 


(32) 


(33) 


(34) 
(35) 
(36) 


(37) 


(38) 


(39) 


(40) 


(41) 


(42) 


(43) 


(44) 


(45) 


(46) 


(47) 
(48) 
(49) 


(50) 


(51) 


(52) 
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Repeat step b. (13) and (14). 

Set the FREQUENCY BAND SWITCH on the signal generator to the Band F position 
and rotate the signal generator tuning dial until an indication of 3.4 megacycles 

is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 3.4 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. 
Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (24) through (35). 


Rotate the signal generator tuning dial until an indication of 3.75 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 3. 45- 
7.4 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 3.75 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator L, antenna 


L, first r-f stage L, and second r-f stage L until a maximum indication is 
obtained on the multimeter. 


Repeat step b. (13) and (14). 


Rotate the signal generator tuning dial until an indication of 7.15 megacycles is 
obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 7.15 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 

Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator C, 
antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 

Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. 
Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (37) through (48). 


Rotate the signal generator tuning dial until an indication of 7.5 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 7. 4- 
14. 8 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 7.5 megacycles 


(53) 
(54) 


(74) 
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is obtained on the main tuning and vernier dials. 

Repeat step b. (17) through (19). 

Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step b. (13) and (14). 
Set the FREQUENCY BAND SWITCH on the signal generator to the Band G position 
and rotate the signal generator tuning dial until an indication of 14.5 megacycles 


is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indi «ition of 14.5 megacycles 
on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 

Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator C, 
antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 

Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. 
Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (50) through (61). 


Rotate the signal generator tuning dial until an indication of 15 megacycles is 
obtained on the frequency and index scales. 


Rotate the BAND CHANGE switch on the radio receiver until the indication 14. 8- 
29.7 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 15.0 megacycles 
is obtained on the main tuning and verrier dials. 


Repeat step b. (17) through (19). 

Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator L, 
antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step b. (13) and (14). 


Set the FREQUENCY BAND SWITCH on the signal generator to the Band H position 
and the CARRIER RANGE switch on the signal generator to the H position. 


Rotate the signal generator tuning dial until an indication of 29.0 megacycles 
is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 29.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C unti! a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. 
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Set the MOD SELECTION switch on the signal generator to the OFF position. 
Repeat step b. (63) through (75). 


Rotate the signal generator tuning dial until an indication of 30.0 megacycles 
is obtained on the frequency and index scales. 


Rotate the BAND C_IANGE switch on the radio receiver until the indication 29. 7- 
54.0 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 30.0 megacycles 
is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator L, 


antenna L, first r-f stage L, and second r-f stage L until a maximum indication 
is obtained on the multimeter. 


Repeat step b. (13) and (14). 


Rotate the signal generator tuning dial until an indication of 26.0 megacycles 
is obtained on the frequency and index scales. 


Rotate the radio receiver TUNING control until an indication of 52.0 megacycles 


’ is obtained on the main tuning and vernier dials. 


Repeat step b. (17) through (19). 
Refer to figure 2-5 for Radio Receiver SP-600-JX-21 or figure 2-6 for Radio 
Receiver SP-600-JX-17. Adjust, in turn, variable-frequency oscillator C, 


antenna C, first r-f stage C, and second r-f stage C until a maximum indication 
is obtained on the multimeter. 


Rotate the CARRIER CONTROL on the signal generator fully counterclockwise. 
Set the MOD SELECTOR switch on the signal generator to the OFF position. 
Repeat step b. (77) through (88). 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


c. Concluding Procedure 


Set the signal generator POWER ON-OFF switch to the OFF position and dis- 
connect the antenna test cable from the radio receiver. 


Disconnect the power line plug of the signal generator from the power source. 


Disconnect the multimeter test leads from the radio receiver and the power line 
plug of the multimeter from the power source. 


Disconnect the power line plug of the radio receiver from the power source. 
Replace the metal buttons removed in step b. (12). 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals of the radio 
receiver. 


Replace the top cover of the radio receiver and tighten the four thumb screws. 


Replace the radio receiver in the relay rack and tighten the eight holding screws 
to secure the radio receiver. 
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(9) Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 


(10) Insert the power line plug of the radio receiver into the 115-volt 60-cycle power 
source. 
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SERVICING - RADIO RECEIVERS SP-600-JX-21 AND SP-600-JX-17, 
TUNING METER ADJUSTMENT 


1. GENERAL INFORMATION 


a. The purpose of this routine is to adjust the tuning meter of Radio Receiver SP-600-JX-21 
or SP-600-JX-17. 


b. The approximate time required to do this routine is 1-1/2 man-hours. 
2. TEST EQUIPMENT REQUIRED 

a. Signal Generator AN/ URM-25 

b. Rercerronte Multimeter TS-505( )/U 
3. MATERIAL REQUIRED 

a. Screwdriver 

b. Soldering iron 


c. Resistor, 600-ohm, 2-watt, non-inductive 


d. Resistors, 121-ohm, 1/2-watt, non-inductive, two 
e. Black test lead 
f. Two alligator clips 


g. Connector plug PL-259 

h. Connector plug UG-102/U 

i. One 30-inch length of RG-22/U cable 
One 30-inch length of RG-59/U cable 
k. Headset HS-33 


Antenna test cable for Radio Receiver SP-600-JX-21 fabricated as follows: 


— 
uy 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-22/U 
cable and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from both conductors and tin the exposed con- 
ductors and braid. 


(3) Disassemble the connector plug, UG-102/U, and slide the coupling ring on the 
cable. Screw the back shell to the cable, aligning the solder hole with the con- 
ductors. 


(4) Assemble the front shell to the back shell so that both solder holes are in line. 


(5) Solder the braid to the shells through the solder holes and solder the conductors 
to the contacts. 


(6) Screw the coupling ring to the back shell. 


(7) Strip 5/8 inch of insulation from the center conductors on the other end of the 
cable. 


(8) Solder a 121-ohm, 1/2-watt resistor between the two conductors. 
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m. Antenna test cable for Radio Receiver SP-600-JX-17 fabricated as follows: 


(1) Remove 1-1/8 inches of outer insulation from both ends of the RG-59/U cable 
and cut the braid back 3/4 inch. 


(2) Strip 5/8 inch of insulation from the center conductor and tin the exposed con- 
ductor and braid. 


(3) Disassemble the connector plug, PL-259, and slide the coupling ring on the 
cable. Screw the plug subassembly to the cable. 


(4) Solder the braid to the assembly through the solder hole and solder the center 
conductor to the contact. 


(5) Screw the coupling ring to the plug subassembly. 
(6) Unravel the exposed braid at the other end of the cable and twist it to forma 
lead. Strip 5/8 inch of insulation from the center conductor. 


(7) Solder a 12l-ohm, 1/2-watt.resistor between the center conductor and the 
braid. 


4. PROCEDURE 


a. Preliminary Procedure 


(1) Disconnect the power line plug of the radio receiver from the power source. 
(2) Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 
(3) Disconnect the antenna cable from the antenna input connector. 


(4) Disconnect the BFO,IFO, GND, DIODE OUTPUT, and AVC leads from their 
respective terminals. 


(5) Remove the eight screws holding the radio receiver in the relay rack and 
remove the receiver from the rack. 


(6) Loosen the four thumb screws holding the top cover to the radio receiver and 
remove the cover. 


(7) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 


(8) Connect the 600-ohm, 2-watt resistor between the AUDIO OUTPUT terminals 
and connect a jumper between the JUMPER terminals on the radio receiver. 


(9) Set up Signal Generator AN/URM-25( ) to deliver an unmodulated 2-megacycle 
r-f signal. Set up Signal Generator AN/URM-25 as follows: 


(a) Insert the female plug of the power line into the socket located in the 
lower left corner of the signal generator front panel. 


(b) Insert the male plug of the power line into the 115-volt, 60-cycle power 
source. 


(c) Rotate the CARRIER CONTROL and the % MODULATION control on the 
signal generator fully counterclockwise. 


(d) Set the FREQUENCY BAND SWITCH on the signal generator to the Band F 
position. 


(e) Set the CARRIER RANGE switch on the signal generator to the DEFG 
position. 


(f) Rotate the signal generator tuning dial until an indication of 2 megacycles 
is obtained on the frequency and index scales. 


90 Revised 27 January 1961 


ee 


(10) 


(11) 


(12) 


(13) 


To Siho.4-18-16 SECTION II 
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(g) Set the MOD SELECTOR switch on the signal generator to the OFF position. 
(h) Set the METER READS switch on the signal generator to the RF position. 


(i) Set the POWER ON-OFF switch on the signal generator to the ON position 
and allow 15 minutes for the signal generator to warm up. 


Connect the antenna test cable to the antenna input connector of the radio receiver. 
Connect the antenna test cable to the signal generator as follows: 


(a) Connect one end of the 121-ohm resistor to the center contact of the signal 
generator X-MULT RF OUTPUT jack. 


(b) Connect the other end of the 121-ohm resistor to ground terminal G. 


Set up Radio Receiver SP-600-JX-21 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(bo) Set the FREQ CONTROL switch to the VFO position. 
(c) Set the LIMITER-OFF switch to the OFF position. 
(d) Set the AVC-MAN switch to the AVC position. 


Set up Radio Receiver SP-600-JX-17 for the reception of an amplitude-modulated 
signal as follows: 


(a) Set the SEND-REC switch to the REC position. 

(b) Set the IFO switch to the INT position. 

(c) Set the HFO switch to the VAR position. 

(d) Set the LIMITER-OFF switch to the OFF position. 


(e) Set the AVC-MAN switch to the AVC position. 


b. Adjust the METER ADJ RF control on the radio receiver as follows: 


(1) 
(2) 
(3) 


(4) 
(5) 
(6) 


(7) 


(8) 


(9) 


(10) 


Rotate the RF GAIN control on the radio receiver fully clockwise. 
Set the MOD-CW switch on the radio receiver to the MOD position. 


If the adjustment is being performed on Radio Receiver SP-600-JX-17 set the 
BFO-AVC switch to the INT BFO- FAST position. 


Set the METER switch on the radio receiver to the RF position. 

Rotate the MICROVOLTS control on the signal generator fully clockwise. 

Set the MULTIPLIER switch on the signal generator to the .1 position and adjust 
the CARRIER CONTROL until an indication of 100 is obtained on the signal gen- 
erator output meter. 


Set the SELECTIVITY switch on the radio receiver to the 3 NON-XTAL position. 


Set the MOD SELECTOR switch on the signal generator to the 400 cycle position 
and the METER READS switch to the % MOD position. 


Adjust the % MODULATION control on the signal generator until an indication of 
30 is obtained on the lower scale of the signal generator output meter. 


Set the METER READS switch on the signal generator to the RF position. 
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Cs 


(12) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


(20) 


(21) 


(22) 


(23) 


(24) 


(25) 


T.O. 31R2-4-18-16 


Rotate the BAND CHANGE switch on the radio receiver until the indication 1. 35- 
3.45 appears in the MEGACYCLES window. 


Rotate the radio receiver TUNING control until an indication of 2 megacycles is 
obtained on the main tuning and vernier dials on the front panel. 


Adjust the signal generator tuning dial until a maximum indication is obtained on 
the radio receiver tuning meter. 


Adjust the METER ADJ RF control in the radio receiver until an indication of 20 
db is obtained on the radio receiver tuning meter. 


Rotate the RF GAIN control on the radio receiver counterclockwise to the OFF 
position. 


Insert the power line plug of Electronic Multimeter .TS-505( )/U into the 115-volt, 
60-cycle power source. 


Connect the black test lead to the COMMON binding post of the multimeter. 


Connect an alligator clip to the other end of the black test lead and clip the lead 
to one side of the 600-ohm resistor connected between the AUDIO OUTPUT 
terminals on the rear of the radio receiver. 


Connect an alligator clip to the a-c probe and clip the probe to the other side of 
the 600-ohm resistor. 


Set the RANGE switch on the multimeter to the 2V/R x 1 position. 


Set the FUNCTION switch on the multimeter to the A.C. position and allow 3 
minutes for the multimeter to warm up. 


Rotate the AUDIO GAIN control on the radio receiver fully counterclockwise to the 
10 position. 


Rotate the RF GAIN control on the radio receiver fully clockwise to the 10 
position. 


Hold the METER switch in the AF position. Adjust the AUDIO GAIN control until 
an indication of 1.9 volts is obtained on the multimeter. Adjust the METER ADJ 
AF control on the radio receiver until an indication of 0 db is obtained on the 
radio receiver tuning meter. 


Release the METER switch and rotate the RF GAIN control on the radio receiver 
counterclockwise to the OFF position. 


Concluding Procedure 


(1) 


(2) 
(3) 


(4) 


Set the signal generator POWER ON-OFF switch to the OFF position and dis- 
connect the antenna test cable from the radio receiver. 


Disconnect the power line plug of the signal generator from the power source. 


Disconnect the electronic multimeter test leads from the radio receiver and 
the power line plug of the multimeter from the power source. 


Disconnect the power line plug of the receiver from the power source. 


Remove the 600-ohm resistor from the AUDIO OUTPUT terminals on the radio 
receiver. 


Replace the top cover ofthe radio receiver and tighten the four thumb screws. 


Replace the radio receiver in the relay rack and tighten the eight holding screws 
to secure the radio receiver. 


ef 
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(8) Connect all the cables and wires to their respective terminals on the rear of the 
radio receiver. 


(9) Insert the power line plug of the radio receiver into the 115-volt, 60-cycle 
power source. 
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CLEANING AND INSPECTION - RADIO RECEIVERS SP-600-JX-21 
AND SP-600-JX-17, 750-HOUR INSPECTION 
1. GENERAL INFORMATION 


a. The purpose of this routine is to clean and inspect the chassis and component parts 
of Radio Receiver SP-600-JX-21 or SP-600-JX-17. 


b. The approximate time required to do this routine is 1 man-hour. 
c. Report all defective items to the maintenance supervisor. 
2. TEST EQUIPMENT REQUIRED 
a. None 
3. MATERIAL REQUIRED 
a. Screwdriver 
b. Clean, lint-free cloths 
c. Brush, dry, 1 inch wide 


d. No. 0000 sandpaper 


Solvent, cleaning, trichlorethylene, MIL-T-7003 


Io 


Vacuum cleaner 


rh 
es 


4. PROCEDURE 


Rotate the RF GAIN control on the radio receiver to the OFF position. 


a. 
b. Disconnect the power line plug of the radio receiver from the power source. 

c. Disconnect the antenna cable from the antenna input connector. 

d. Disconnect the loudspeaker from the AUDIO OUTPUT terminals. 

e. Disconnect the BFO, IFO, RF, GND, DIODE OUTPUT and AVC connections from 


their terminals. 


f. Remove the eight screws holding the radio receiver in the relay rack and remove the 
receiver from the rack. 


g. Loosen the four thumb screws holding the top cover to the radio receiver and remove 
the cover. 


h. Set the radio receiver on its side and remove the seven machine screws holding the 
bottom plate to the radio receiver. Remove the bottom plate. 


i. Clean and inspect the radio receiver as follows: 
(1) Clean the windows with lint-free cloths. 
(2) Brush the dust from all front panel controls. 
(3) Use a vacuum cleaner or dust brush to remove dust and dirt from the chassis. 


(4) Moisten a lint-free cloth with solvent and wipe the radio receiver free of dirt 
and grease. 
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(5) 
(6) 


(7) 
(8) 
(9) 


(10) 


(11) 


(12) 


(13) 
(14) 


(15) 


T.O. 31R2-4-18-16 


Remove all traces of rust and corrosion on metal parts with No. 0000 sandpaper. 


Inspect the tube and crystal sockets and pins for loose contacts, dirt, and 


corrosion. 


Inspect the tubes for loose envelopes and proper seating in sockets. 


Inspect all fixed capacitors for leakage, bulging, and discoloration. 


Inspect all variable capacitors for bent or damaged plates, tighteness of 


mounting, dirt, and moisture. 


Inspect all resistors, bushings, and insulators for cracks, chipping, blistering, 


discoloration, and dirt or moisture. 


Inspect the terminals of wire-wound resistors and fixed capacitors for loose 


connections and loose or broken lugs. 


Inspect the switches, transformers, chokes, potentiometers, and terminal 


boards for tighteness of mountings. 


Inspect the BAND CHANGE control for bent or broken 'V" contacts. 


Inspect the terminal boards for loose terminals, cracks and breaks. 


Inspect the power transformer and the audio output transformer for loose 


mounting and overheating. 


Replace the bottom plate on the radio receiver and tighten the seven machine screws. 


Replace the top cover on the radio receiver and tighten the four thumb screws. 


1. Replace the radio receiver in the relay rack and tighten the eight holding screws to 
secure the radio receiver. 


m. Connect all cables and wires to their respective terminals on the rear of the radio 
receiver. 


n. 
source, 


Connect the power line plug of the radio receiver into the 115-volt, 60-cycle power 
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Original Routines 3.1(1) and 3. 2(1) 
deleted 


Original Routine 3.3(1) changed to 
Routine 3. 1(1) 


er apr --—— 


SECTION II 


97 thru 100 


ty 


a 


rg bye 
id 


= Zz aa 
- 
ae ' 
’ tinea EE ee er ome 
— = — a a ¥ a 7, 
7.6. Dae : 
4 
® - f ¥ ae: pe a 
om ie f at, 
’ = 
| A a 


+.) 


. 7 
j{-8 ib Stee aS: wit 
ned tare eo DP es ond ented Gupte wien 


SP-600 - JX17 
COMMUNICATIONS RECEIVER 
FOR 


SINGLE AND DIVERSITY RECEPTION 


INSTRUCTION AND SERVICE MANUAL 


THE HAMMARLUND MANUFACTURING CO. INC. 


460 W. 354TH St. New York 1, N. Y. 


nT # 82 


«| dew 


AEROS 


—CS 


SECTIONS 
Os 


I 
oo 


Vi 
Vil 


ILLUSTRATIONS 


e e ® 


\OnOO JEON St Cnet 


SP-6C0-JX17 
COMMUNICATIONS RECEIVER 


INSTRUCTION AND SERVICE MANUAL 


TABLE OF CONTENTS 


Title 


INTRODUCTION 

CIRCUIT DESCRIPTION 

INSTALLATION _ 
OPERATION 

MAINTENANCE 

ALIGNMENT 

REPLACEABLE PARTS LIST 


Title 


Pron hanes 

Block Disgram 

Top View of Chassis - Alignment Adjustments 

Audio and Fidelity Curves 

Selectivity Curves 

Rear View of Chassis 

Top) View or Chassis 

Parus denvitication ror Locating Test Points 

Schematic Diagran 

Connection Diagram-Receiver Chassis 

Tuning Unit Connection Diagran 
Pysceacoutrol Unit Connection Digeren 


Title 


Tube Socket Voltages 

Tube Socket Terminal Resistance 

RF and Hr Oscillator Alignment Frequencies 
and Adjustment Designations 

Approximate Signal Input at IF & AF Stages 
for,e VOLTS. Output 


me IS 6S 


“SEND” “REC” switch 

“IFO” “EXT” “INT” switch 

OELFO.T VAR sexy SE XSTEATES 

bi) Nani ae AP SSE A 

“6” switch 

"BFO-AVC" “EXT BFO” SSELOWF SEAS 
“INT BFO”" “SLOW” “FAST” switch 
“PHONES” jack 


Figure 1. Radio Receiver, Front Panel View 


1B: 
V2 
sty 
14. 


“BAND CHANGE” control 
“MEGACYCLES” window 
Main tuning dial 

Vernier dial 

“TUNING” control 
“TUNING LOCK” 

Plastic chart 

“HFO" “A FREQ" control 
“RF GAIN” control 


15 
16. 
17. 
18. 
1p 
20: 


ANG 


pares 


“AVC" “MAN” switch 
SMEDER ORES Ars switch 
“MOD” “CW” switch 
“BEAT OSC” control 
“SAIN WIGAL” eaqweo 
“RAL PHASING control 
“LIMITER” “OFF” switch 
“AUDIO GAIN” control 


SECTION I 


INTRODUCTION 


The SP-600-JX17 is a 20-tube superheterodyne radio communications receiver designed 
specifically for diversity reception. The receiver is intended for use as either 
epee Meeter "or, Slave unit tor the reception of MCW, CW, suppressed carrier, or 


frequency-shift signals, 


"Master-slave" relationship is established by interconnecting two or more 
receivers. These connections may be made between the beat-frequency and/or the 
heterodyne oscillators of each receiver, or between the receivers end an externally 
connected master oscillator common to “aa 


Frequency drift, after a 15 minute warm-up, ranges between ,001 percent and 
eOl percent of freauency, depending on the ae TERSY used, This is an unusual 


Geeree of frequency stability for variable tuned HF oscillators and closely epproaches 


Ciyoce. Stability. 


Pre treguency coOnvrol unit provides for fixed channel crystal-controlled opera- 
tion on eny six frequencies within the range from .75 to 54 megacycles. Front panel 
controls permit the selection of either the normal high stability, continuously 
variable tuning or fixed frequency operation, For crystal-controlled fixed-channel 
Gees 200, 12> 2s ODvy necessary to set the*diel to the signal frequency, switch to 
the crystal frequency desired, and tune with the delta Perea GOUTrOLS “Desired 


crystals may be purchased on speciel order from the Hammarlund Manufacturing Compeny, 


The selectivity control provides 3 degrees of crystal and 3 degrees of non- 
G@mpeee) Geleccivity venzing from sharp’ (.2 Kc) to broad (13.0 Kc), The crystal 
filter in the SP-600-JX17 embodies the same circuit features that have proved so 
effective and desireble in Hammarlund Super-Pro receivers, 


quency amplification ere provided on all bands: single 


peopsvaces Of recio fre 
conversion is used for signal frequencies up to 7.4 megacycles, and double conversion, 
employing e crystal-controlled oscillator, for signal frequencies ebove 7.4 mege-~ 
evyeles; 

Beureeceses Gr lr emplification, detector and AVC rectifier, noise limiter and 
Meret Tec elites, bof, Trequency Oscillator and buffer amplifier, IF output, AF 
amplifier and cutput power stage, are among the features of the SP-600-JX17, which 
Spero isc issed)tully “mdaer sepsrate headings in this manual, 


The Audio cutput circuit is designed for a 600-ohm load or line and is provided 


we — 


with e four-terminal split winding for balanced load operation. Meximum power out- 


put is evproximetely 2.0 watts. The head.none circuit when referred to an 8,000-ohm 


resistive load provides signals attenuated approximately 15 db below the 600- San 
ower OUTDUL, “Either headprones, loud spesker or both may be used for reception of 
signals, 


poemcecei yer 1,2, )0Uv0Ns Or AUudio-outpuL, comnected to a suitable frequency-shift 


Paved véletyoery iter, provides for recorded’ copy of a 
nal may be amplitude-modulated by an external tone 

eceiver, so that a steady, audible (monitoring) tone is 

Peter carrier-is©On- wne air, woether signal intelligence 


igna 
OE TGOh GUS. By 
+ ans 
Yu —. 


spon 


eee Scum eaeicontro! Of special design permits meximum traverse speed as well 
ee excep ional operating-ease, It controls both the main and vernier dials. The 
main dial, in addition to being frequency-celibrated, includes an arbitrary scale in 


2c 


F 
} 
i 
“ 
4 
} 


A we ers we 


hundredths, while the vernier scale contains an arbitrary scale in units, These 
arbitrary scales, complemented by the anti-backlesh gear train which governs dial 


movement, provide extremely accurate logging and resetability, A tuning lock assures 


positive locking action without affecting the frequency setting, 


Radiation is negligible and complies with: OS Eee for ship-board operation 
and for multi-receiver installations, 


Although the antenna input circuit is designed for the coaxial cable connection 


of a wave antenna system, a conventional single wire antenna may be used, 


The self-contained power supply of the SP-600-JX17 is designed for. operation on 
a single phase 50 to 60 cycle alternating current power source, The power trans- 
former primary is provided with terminals offering a range of line voltage from 90 
to 2 (0 voles. 


The send-receive switch desensitizes the receiver but leaves the power on to 
provide for instant reception between transmissions, 


The SP-600-JX17 is available as either a rack model, suitable for a mounting in 
a standard 19" relay rack, or as a cabinet model for table use, 
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General 


The electrical circuitry of the SP-600-JX-17 is shown schematically in Figure 9. 
A block diagram, Figure 2, is provided to illustrate the arrangement and functions 
Sr tneavearlOUsscircuit Sections. The location of the various tubes is shown in 
Figure 3. The circuit for single conversion, used for signal frequencies up to 7.4 
megacycles, consists of two stages of RF amplification V1 and V2; First Mixer V5; 
First Heterodyne Oscilletor V4; four stages of IF amplification, V7, V9, V1O and 
Vll; Detector, AVC Rectifier Vib; Noise Limiter ViS; Beat Frequency Oscillator V13; 
IF output and AF amplifier, V16A and V16B; Output Power Stage V17, and the Power 
Supply, oystem which includes B Power Rectifier V19, C Bias Rectifier C20 and Voltage 


Regulator vi8, 


In the circuits for double conversion, used for signal frequencies above 7.4 
megacycles the Second Mixer V6 end Second Heterodyne Oscillator V8 are substituted 
for the gate tube V7. 


A precise rotary turret is used to change bands. tCeessOcieves, ene NF *LUNner. 
Sub-assemblies of the antenna coupling, the two-stage RF amplifier, and the first 
heterodyne oscillator of the band selected with the circuitry in the RF strip common 
to each ban Tmth as way, each RF tuner sub-assembly is positioned directly 
adjacent to faa respective tube end gang section of main tuning capacitor ClA-CiE. 


antenna input coupling provides an optimum match for a 95- 
Ohm coaxial cable line connected to antenna input connector Vl. On bands, 1, 2, 3, 
end 4, the entenna RF transformer is secondery-tuned by dual section ClA-C1B of the 
Mein tuning capecitor; on bands 5 end 5, by section C1A only. ‘A capacitor, such as 
C3 for band 1, is used so that the entenna circuit tracking matches that of the RF 

amplifier, 


(D 


input Couniing - Th 


w O 


Meermplas ter = The Vl and V2 steges of the RF amplirer ere identical, Vl is 
ee ned by dual section C1C-C1D while V2 is secondary-tuned by dual section 
Ci®b=CiB of the mein tuning ceracitor. Complexed coupling is used in RF stages to 
maintain @ more constent level of signal gain over the frequency levels of each band. 
High image rejection ratios sre achieved through the use of three High Q tuned RF 
circuits and by double conversion on the three higher freyuency bands. The high 
gain developed by two RF stages assures maximum sensitivity at high signal-to-noise 
Tacios. | 

First Ha&erodyne Oscillator (variable V4) - First Heterocdyne Oscillator V4 
Zunci ions 25,8 Colpitts oscillator for the three hisher frequency bands and as a 


tuned-grid oscijlator for the three lower fr quency bends. Dual section C1G-C1H of 
the main tuning capacitor provides for the vari arene Tlie Of, the OSClslecor, FOr 
single conversion, the oscillator frequency is 455 Ke higher than the signal fre- 
quency, while for double conversion the mereaeiens frequency ,is=4,75> mec —niener 
than the tuned-in signal. 


irst Heterodyne Oscillator - (Crystal Controlled V3) - For services requiring 
extremely stable, fixed-fre n Develaon, @ crystal controlled high frequency 
Soci llavor is near ieen Instant change-over from variable to crystal controlied 
Po 
al De 


a 
Decl iievorewitha choice otesix crystal. positions is effected by a front panel XTALS 
control. <A second front panel control marked Delta oe rues permits a tolerance 
edjustment of the crystal oscillator frequency over the + .005% (purchased crystal 


For double conversion, the conversion oscillator output from V3 is augmented c 
v4, 


Conversion oscillator output from V3 is availablt at HFO output connector socke 
J8 at the rear of the frequency control unit when the front panel cOntrol is "ines 
crystal position; but when the front panel control is set to its ExT position, the 
conversion oscillator voltage for the receiver is that which is externally connecte 


tondox 


Intermediate Frequency Amplifier - Single conversion to LSSKC is employed for 
signal frequencies below (.+ mc, There are four: stages of IF amplification in- 
corporating the Hammarlund - patented filter circuit. Six positions of selecuiywe| 
provide’6 db ™bandwidthsvofl.2ey Yoyelss;—35 8,-and l3;ke; On the threevnarrowes 
bandwidth positions the crystal filter is in operation. The crystal phesing control 
provides extreme selectivity for the high attenuation of closely adjacent inter- 
fering signals. Double conversion is employed for signal frequencies above Ty tes: 
The signal is heterodyned to 3.955 mc by the First Mixer V5 and Heterodyne Oscilla- 
tor Vi, or V3 for high image rejection. Tne 3.955 mcs signal is then heterodyned. 
to 455 KC by the Second Mixer V6 and the 3.5 mc Fixed Crystal-Controlled Oscilla- 
tor V8 for selectivity. For double conversion, the tuned circuits and the 3.955 me 
IF transformer T2 assure appropriate input to the Second Mixer V6. IF transformer 
Tlpin the woletescircui, Of Vou ls resonan alos! 455 ke “and to 3.955 mcs.) rom 
single conversion, the 455 kc signal path is to uso ko” [eegaceaV]; for dove 
conversion, the 3.955 mc signal path is to Second Mixer V6. The prime function of 
V7.is to render the signal path through ict an open CirculG for deuple conversion 


and available to the signal for single conversion. 


The 3.5 mc crystal-controlled heterodyne output from V8 is available at IFO 
connector socket J6 at the rear skirt of the receiver, when the front panel IFO 
Switch is set to its INT position; but when the IFO switch is set to its EXT posi- 
sion,the 3.5 me conversion. oscillator for the receiver Aseiat externally 
connected to JG, since VS is now inoperative.  ~ 


os ctor and AVC 

D constants for CY and MCW 
pe va0ns in’ diversice 
lied to VI, V2, VG, V7, and V9," Duceeme 
a voltage divider network (resistors 
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The BFO-AVC switch provides choice as to a FAST or SLOW time constant. Since 
the switch functions also as a BFO switch, two positions, BFO FAST and BFO SLOW, are 
provided. 


Beat Frequency Oscillator - The beat freyuency oscillator employs a high 
capacity Colpitts circuit which provide a high order of frequency stability and 
-Minimizes oscillator harmonics. The Beat Frequency Oscillator V13, is coupled into 
the detector circuit through Buffer Amplifier Vl2, which eliminates oscillator lock- 


in. A front panel control varies the audic-beat frequency from zero beat to + 3 kc. 


The beat frequency oscillator output from V13 is available also at BFO connector 
socket K7 at the rear apron of the receiver when the front panel BFO switch is set 
to either its FAST or SLOW INT BFO positions; but when set to either of its FAST or 
SLOW EXT BFO positions, the functioning beat frequency oscillator for the receiver is 
that which is externally connected to J7, since the output from Vl13 is suppressed. 


Front panel switch control MOD-CW renders V13 operative for CW operation. An 
external switch control connected to terminels BF of remote connector socket 


De 


AN3102A-14s-o95 (J) on the rear skirt may also be ° 
Since.these terminals are in parallel with the con 
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Alternate to the use of the beat frequency oscillator to 
Peote oe einiveloataone, & local tone generator may be extern 
terminals A and B of J& to amplitude modulate the CW signal. ‘The use of a local 
tone generator oduces a steady tone even when the received carrier frequency 


drifts, J4 is furnished with connector plug A and 3106B-14S-2P and cable claerp 
AN3057-6. 


“= 
se 
> 
~ 


Noise Damiter’="ine-noiseslimiter circuit VlL5 limits the noise interferenc 
Promeagnigion ‘systems ~or“other sources of pulse-type noise, . A separate limiter 


eenirol swatch permizs optional use of’ the limiter om eny mode of operation when 
pulse type interference is present, 


Audio Freuuency Amplifier - A resistance-coupled amplifier triode V16B emplifies 
the audio-frequency signal from the detector. 


Audio Output - The audio output to Vl17 is transformer-coupled through a split 
balanced winding to iver 2.0 watts undistorted output to a 600-ohm load. The 
split balanced winding permits balancing Stat ne aineccu cid .inecnemoucput seir cul ti, 
as used for teletype or similar service, A separate secondary winding provides 
Brcenueted @udico signei.cuzput for headphone operation. Tnis.winding will deliver 
an output of 15 milliwetts into an &000-ohm resistive load when the 600-ohm power 
secondary is delivering 500 milliwatts to a 600-ohm resistive load. 


NX 
IF Output - A cathode follower, the V1 6A provides e 7O-ohm impedance source of 
intermediate frequency (455kc}) to socket SO-239 on the rear skirt of the chassis. 
Plug PL-259, and angle vlug adavter M-359 used with coexial cable RG-11/U are 


not supplied. 


Power Suprliy - The power 
Siudesmithe Berectifier V1 
Pe ceriiters and Voltage Rezu 
Screw cerminel primary taps 
50 to 00 cycles. The power tr 
20 tne primary end plate supply 


Onl yoro eneitteeral pangeot jthecrecei veri 1 tin- 
3 together with their respective low- 
FTecrensrormen<is pDrovided--with 
mengeror WO tore(O volts, 
er components are protected by fuses 


is eT eet of the Me 


Tuning Meter - The tuning met 
n ct rs ’ 
ication of output level in db «from 6 milli- 


of tuning and tne relative stren 
Switch converts the met 
watts. 


ed on AVC coperetione tocindicate the accurac 
cel Lene D ter 


REEGaia Coutrol~and’ Power Switch - The RF gein control is provided for manual 
control of sensitivity to prevent overloading on strong signals when operating wit! 
the AVC-MANUAL switch in the "MANUAL" position. This control also operates when th 
Switch is in the "AVC" position. The Power "ON-OFF" switch is operated at the 
eounter=clockwise extremity of the RF gain control. 


Send-Receive Switch - The send-receive switch ceccuenesees the receiver but 
es the power on” + . : 
leaves the power to provide for instant reception between transmission periods. 


Radiation - Advanced design and shieldi 
crystal and beat frequency oscillators has r 
so that interference of this nature, common in multi-nz 
reduced to a mininun. 
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SECTION Iil 


Tubes and Packing - After unpacking the receiver see that-all-tubes ware firmly 
in their sockets and that all packing material is removed from the receiver, 


Power Supply - Make sure that the primary tap lead at the bottom of the power 
transPormer ts connected to the tap which most nearly agrees with the 50 to 60 cycls 
power source voltage. Power connector plug AN3106B-16-3S with cable clamp AN3057-1- 
with power cord and plug are furnished with the receiver. 


Antenna - The input impedance at the antenna socket, S0-239, is designed to 
match a 95-ohm coaxial cable line, The plug connector PL-259, and angle plug 
adapter M-359, supplied with the receiver, are for use with RG-11/U coaxial cable 
{not supplied). 


Speaker - The speaker should be of the permanent-magnet dynemic type and should 
include a speeker voice coil to 600-ohm line-matching transformer for connection to 
the 600-ohm audio output terminals of the receiver. Caution: When the 600-ohm out- 
put is not used connect a 600-ohm, 2-watt resistor to these terminals to avoid 
component damage from high trensient peak voltages. For applications requiring the 
insertion of direct current control or indicating voltages, the jumper connecting 
the two balanced sections of the 600 ohm-output may be removed and the insertion 
circuit, such as a low resistance balancing potentiometer, connected in its place. 


Headphones - Hither high or low impedance headphones may be used by plug 


=f 
connection to the phone jack located at the lower left side of the front panel. The 
high impedance type is recommended, 


Top and bottom cover 
The penel is 104 


Mounting - The receiver is designed for rack mountin 
ced in a position which 


plates»are supplied for mounting” in a standard 19-ineh 
Inches high, © SeecSection Vii, The receiver shod beso 
péermi vs? the Sree feactesssor va2T 


Crystals for Frequency Control - Crystals Yl to Y6 are not supplied with the 
Tecelverje but acid oe “sa Cc al frequency within the 
rys 


it u On special crder for .any. sien 
range ofsfrom eto 30" megacy S I to insure, comrect ystal-controlled 
frequency operatic ordered from THE HAMMA? 

lal oe 


by Cryst i LUND: MFG.o.CO¢S 2G. 
The order should specify the signal frequency } 
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or which each.unit is to: beimiseds 
. To instail crystals loosen the knurled thumb screw on 
top of the Crystal Control Unit T34 and push to the reas Insert the crystals in 
the sockets. Bring the retainer spring assembly forward so that the springs press 
on top,of the crystal nolders, end tighten the thumb screw... Mark the signal sive= 
quency for which each crystal wes selected in megacycles om the plastic tcharv 
1 the crystal syitch iS2... Pencilwon linkemney ee 
red to change these figures .at any times Tie 

ee with the numeralsvon «He 


numerals on the chert should be us 


e 
used and Can be ‘erased-if it ts desi 
e 
ernystal "socket/positions, wiich ere 


Relay Connections - If external relay operation for the send-receive function 
is desired, connection may be made by soldering a twin conductor cable to the 
+ 0 : > : =~ "e 
terminals of the Send-Receive switch S9. In this case S9 is ieft in» the Send om Open 


positdon: 


AVC and Diode Output - In diversity applications, the diversity feature is 
.ccentuated by interconnecting the AVC (-) bus between receivers, and utilizing a 


T. 


common ground (G) connection. nis AVC connection is made when the II 

of the system is used to provide for whe intelligence due to a Ci, MCW, or fre- 
quency-shift signel; but for voice signals only the audio output from one receiv 
is used. This is done by removing the DIODE OUTPUT jumper on each receiver apar 
from one; and connecting the negative (-) terminal of each to thet of the one wh 
terminals remain jumpered. 


IF Output - The IF output socket SO-239 at the rear skirt provides the signal 
at 455kc for diversity receiving system use. Connector plug PL-259 and angle plug 
adapter M-359 (supplied) should be used with RG-11/U coaxial ceble (not supplied). 
The output provided to a 7O-ohm resistive load is approximately 200 millivolts for 
normal sensitivity (2 microvolts input signal). 


Master Slave Connections - In diversity epplications the monitoring requirements 
imposed on tne Operator are severe, but may be kept at a minimum by use of common 
Genvers.on and beet-frequency oscilletors, Then the operavor need concern himself 
mestly with the signe] level in each channel and the signal tuning of the receivers. 


To provide for V-3 crystal-controlled first heterodyne, and/or V-8 3.5 mc. 
crystal-controlled heterodyne, and/or V-13 beat-frequency oscillator output, 
respectively, from the master to the slave receiver, the HFO, IFO, and BFO sockets 
S0-239, at the rear skirt of each, furnished with plug PL-259, and angle plug 
adapter M-359 for IFO and BFO only, gre interconnected, The coaxial cable RG-11/U 
suited for use is not supplied. 


With the red front canel controls in each instance on one receiver set to a red 
panel marking, thet receiver becomes the slave receiver, wherein its V-3 (HFO), 
V-13 (BFO) and its V-8 (IFO) are rendered inoperative. 


Remote Connector - The REMOTE connector J4& is furnished with connector plug 
AN 3106B-14S-2P end cable clamp AN 3057-6. Use terminals & and B of Jk for 
connecting a local external tone source to modulate a CW signal and use terminals 
C and D of J4& to verform the function of the CW-MOD switch by enother system panel 
Switch, if desired. 
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SECTION IV 


OPERATION 


General - Before attempting operation of the SP- 600-JX17 receiver, the operator 
shoulda thoroughly familiarize himself with the functions and uses of the verious 
controls, When referring to the controls in this description, the words in capital 
letters represent the part of the name edjacent to the control on the front panel 
or on the rear skirt of the chassis. For example, when referring to the SELECTIVITY 
control, the word, SELECTIVITY in capitals indicates the legend appearing adjacent 
to the control. Reference to photographs, Figs. 1 and 6, is suggested while 
reading this description. Front panel controls and dials are shown in Fig. 1 and 
rear controls anc terminals are shown in Fig. 6. 


_ selectivity ‘Control - The SELECTIVITY control is a 6-pesition switch which 
selects three crystal and three non-crystal degrees of selectivity, ranging from 
extremely sherp for CW reception to broad for good fidelity MCW operation. The 
SELECTIVITY control dial indicates the 6 db bandwidth at each setting. 


Phasing Control - The CRYSTAL PHASING control is a differential type, variable 
air capacitor. It permits adjustment of the crystal selectivity characteristic for 
high attenuation of closely adjacent channel inverference on Gither side of the 
signal frequency. 


RF Gain Control - The RF GAIN control ° sane? the overall gain of the receiver. 
This control is operative in either position of the AVC-MAN switch. 


Power Switch - The power, or "on-off" switch is combined with the RF GAIN con- 
trol, Complete counter-clockwise rotation of the RF GAIN control throws. the power 
switch to the “off" position, eas indicated on the RF.GAIN control dial. 


Audio Gain Control - The Audio Gain ccntrol varies the input voltage to the 
eaudic amplifier. This control is also operative im either position of the AVC=-MAN 
Switch. 


Phone Jeck - The PHONES jack is a singie circuit jack operating with the sleeve 
grounded ana is suitable,to receive any svendard single cirenuit phone plug. = seme 
in the circuit at all times and is connected to a separate secondary winding of the 
audio output transformer, which provides an attenuated signal for headphones. See 
Sectionti ii, anstar lesion. 


Audio Output - The AUDI OUTPUT is available. at the four-screw terminal board 
at the rear of the chassis for connection to a 600-ohm load. See Section III, 
Installation. 


Noise Limiter - The LIMITER control switches the noise peak limiter in cr cue 
ofthe icircult. This: control is operative independently of any posivion cr any 
other control. See Section I1,, Circuit Description. 


AVC-Manual Switch - In the AVC position the AVC-MAN switch applies automatic 
bias potentials to the controlled RF and IF amplifier tubes, thereby holding the 
audio output relatively constant over a wide variation in the strength of received 
Signals, This minimizes the variation of output due to fading of the received 
Signal and prevents blasting and overloading when tuning through signals of greatly 
different strength while traversing a frequency band. In the AVC position the RF 
Meter circuit is operative for indication of tuning resonance and relative strength 


of received signals. The RF GAIN control is operative on AVC operation when necessary 


~~ 


to control exceptionaliy strong signals or to reduce noise, but the RF meter is 
less effective when the RF GAIN control is below maximum setting. In the MAN posi- 
tion the AVC potential is removed from the controlled tubes and the gain of the 


receiver is manually controlled by the RF GAIN control. 


CW-Modulation Switch - The CW-MOD control in the CW position energizes the beat 
frequency oscillator. In MOD position the beat frequency oscillator is inoperative 
and the conditions. ere established for either voice modulated or tone modulated 


Signal reception, 
Beet Frequency Oscillator - The BEAT OSC control varies the tuning of the 455 kc 
Beat Frequency Oscillator over a range from zero beat to plus or minus 3 kilocycles, 


BFO-AVE Switch - The BFO-AVC control in either the EXT BFO SLOW or INT BFO SLOW 


Poo.tions (connects an additional timing capacitor to°the AVC circuit to-accommodate 
reewnvC CircururcO automatic CW keying, as compared “to either ‘the EXT BFO FAST, or 
DNTeSrO PAST positions, effective for MCW and frequency-shift reception... In either 


Beoteor oLOW INT BFO positions, the interne 
the CtleMOD switch is at C“, In either FAST o t 
monnec.ea ©O! the. SrO: connector at the rear skirt®°is uséd by the 


ceiver is operative when 
the BFO source; 


PEOsowcChe— ie LPO svitucheine coe 8NT poscationwrendens theainterneal 3:55.mc 
Brystea.-comerolied conversion oscitlatcr*operative. In thezEXT: position. the 
oscilletor is inoperative, since the IFO of the master receiver (externally connect- 
ed to the IFO connector at the rear skirt) is used, 

* 

Send-Receive - The SEND-REC control is a single-pole single-throw toggle switch. 
Pet newoniiD position 1t desensitizes the RF emplifier, cete,—second mixer-end 3.5 mc 
Oscilietor tubes during transmission periods, 


Tuning Contrsl and Dials - The TUNING control rotates the main tuning capacitor 
Pervert) as the mein and vernier tuning diels. Tne mein diel has six frequency band 
scales, calibrated in megacycles, end en arbitrary outer scale. The vernier dial 

Sincer of 


has en arditrery 0 to 100 scale. The numeral under the upper or fixed p 


; Mis. ciate 
Teeome:ns Glial indi 


cates the mumber of complete revolutions that have been made by 
ete oer Gist av any sevving. “inus, if thé-nointer forthe outer’ scale of the 
main diel indicates over the figure "4" and the vernier dial indicates 87.6, the 
Peec Vee coeloe for’ <his setcing ist?457.6" .-"This-precisé mechanical! vernierssystem 
divides the rotation of the main dial over each frequency bend into approximately 
600 vernier Caves One, wacl One=nerl cs visron=eallvresicon points, =Sincesitisis easy : 
to estimate one-tenth divisions on the vernier scale, this divides each frequency i 
band into epproximately 6000 readeble settings, providing extreme accuracy in the 


logging and resetting of stations, 
as < 
Tuning Lock - The TUNING LOCK, loceted to the right of the TUNING control, pro- 
vides e positive lock for the tuning mechanism without affecting the frequency 
Setting when it is desired to prevent accidental shifting of the tuning, 


— 
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Bend Change - Hach revolution of the BAND CHANGE control turns the turret, con- 
taining the RF and HF Oscillator coil, trimmer and switch contact assemplies, from 
One @requency bend tO che next. The turet/basono stops/and may be turned: in either 
direction. A positive detent mechanism essures correct location of the varicus bands, 
The BAND CHANGE control simultaneously operates the small MEGACYCLES band indicating , 
dial, located at the center of the panel and aligns the dial frequency indicator 3 
with the proper scale of the main diel. : 


oe tite BI 


Crystal Controlled HF Oscillator - The XTALS control selects one variable high 
frequency oscillator operation, any one of the six ervetal positions, correspondingly 


10, 


; 
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numbered crystal sockets are provided in the Crystal Control Unit. In its 1p 
position, the crystal-controlled first conversion oscillator source is connected to 
the HFO connector at the rear skirt. See Section IIl Installation. = Tucsoer | 
FREQ control compensates for the small erystal frequency. tolerance. 


Meter Switch - The METER switch is a double-pole, double-throw toggle switch 
with spring return to the RF position. ‘See Section 11, Circuit, Deseription, sfunwme 


Meter. 


Tuning Meter Controls - The METER ADJ RF control is used to adjust the resistance 
shunting the meter wnen the METER switch is in the normal, or RF position. It is 
adjusted to produce a reading of plus 20 db on the RF scale of the meter, with a 
10 microvolt RF input signal and with the AVC-MAN switch in the AVC position. 
Depression of the METER switch to the AF position converts the meter-circhiteices 
indication of the AF power output level in db from 6 milliwatts. This switch is 
‘spring-returned to the RF position when released and should not be depressed for 
the AF scale unless the audio output hes been adjusted for low power output by means 
of headphones or speaker. failure to observe this precaution may result in damage 
to the meter. The meter ADJ AF control is used to regulate the meter current when - 
operating on the AF scale, This control is adjusted to obtain aQdb reading on the 
AF scale of the meter and is made with the audio power output from the 600-ohm AUDIO 
OUTPUT terminals adjusted to 6 milliwatts, or 1.9 volts across a 600-ohm resistive 
load. 


Preliminery to Operation - Turn the power switch "on" by turning the RF GAIN 
control clockwise end advance this control to "10". Note that the dial lamps light. 
Place the SEND-REC switch on REC end turn the BAND CHANGE control to the .frequency 
band in which it is desired to operate. This should be done at least 15 minutes 
before using the receiver in order to permit the tubes to warm up. Insert the head- 
Seeii plug in the PHONES jack or use speaker as desired. See Installation, Section 


epee 
and turn the SELECTIVITY switch to 3 ke. Put theaCv-MOD switch on MCD, the LIMITER 
Switch to OF the AVC-MAN switch on AVC, the XTAL PHASING control at its center 
position and turn: the ‘XTALS switch. to VFO. With the BAND CHANGe control in the 
proper vositicn for the frequency band desired, as indicated by the MEGACTCLES dial, 
advance the AUDIO GAIN control until some noise is heard. Turn the TUNING control 
to indicate the desired frequency on the main dial and tune the signal for maximum 
response or indication on the RF Meter. At resonance the main dial reading should 
be within one-quarter of one percent of the signel frequency. Re-adjust the AUDIO 
GAIN control for the desired output level and as required to prevent overloading. 
Carefully tighten the TUNING LOCK by turning clockwise, if desired. The SHLECTIViT® 
switch may be turned to the 8 kc or 13 kc position for improved high frequency 
response if the signal-to-noise, ratio, is sufficiently hign. If the-nolse-leveluas 
high, the SELECTIVITY switch should be turned to the bandwidth which provides the 
most intelligible reception and the LIMITER switch should be thrown "on’. If the 
SELECTIVITY switch is used on one of the XTAL positions, the XTAI PHASING control 
may be adjusted to either side of its center position to attenuate an adjacent 
interfering signal, The RF GAIN control may be turned down somewhat to reduce noise 
during stand-by periods in the transmission when. traversing the tuning range, oF 
during deev fades of the signal. The RF Meter scale calibration is for maximum RF 
GAIN control operation and indicates only when the AVC-MAN switch is on AVC. When 
searching for very weak signals the CW-MOD switch may be thrown to CW and the BEAT 
OSC control set at "0", Locate and tune the signal to obtain zero beat and then 
throw the CW-MOD switch back to MOD, 


The Crystal Frequency Control may be used for fixed-frequency operation at any 
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tdongeiturm the XTALS Switch to the numeral corresponding to that on the p 
for the desired signal frequency, Set the main tuning dial to the signal freyuency 
end adjust the A FREQ control to obtain zero beat with the CWeMOD switch on CW and 
oe; BEAT OSE control at’ "0". 1row the CW-MOD switch to MOD and adjust the TUNING 
control for maximum RF Meter indication or for maximum response, 


signel frequency for which crystals have been provided. See Section III, 1 
anel chart 


CW) Reception - The preliminary procedure for CW reception is the same as for 
MCW) reception epove. Place the CW-MOD switch on CW and with the BEAT OSC control 
at "O", tune the desired signal for zero beat, Adjust the BEAT OSC control, in 
either direction, to obtain the audio pitch desired. The AVC-MAN switch may be used 
in the position which gives the best reception, Adjust the desired output level by 
the AUDIO GAIN control when on AVC end by the RF GAIN control when on MAN. The RF 
Meter does not operate on the MAN position, The SELECTIVITY switch may be used in 
Ree CxTAD pOceusons, “as Tound désirablie, to reduce noise or to provide rejection of 
an interfering signal. The XTAL PHASING control is adjusted for minimum interference 
Pron enacajacenu.vinteri ering signel.* if interference of this kind persists, fur- 
ther discrimination between the desired and the undesired signals may be realized by 
slightly detuning the desired signal to the opposite side of resonance from that on 
Which the undesired signal is located and readjusting the XTAL PHASING “control and 
the BEAT OSC control for the desired signal. The Crystal Frequency Control may be 
used as described under MCW Reception above. 


irereceptiony is to pe suspended and resumed at short time intervals, the power 
should be left "cn" and for such operation the SEND-REC switch should be thrown to 
SEND between reception periods. This keeps the receiver warm and ready for instant 


t 


When operation of the receiver is completed, turn the power "off" by extreme 


countereclockwise rotation of the RF GAIN control, 
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SaCTION: V 


MAINTENANCE 


General - This receiver is designed for continuous duty and should normally 
require little attention beyond the replacement of tubes, An occasional cleaning 
of the gear teeth in the gear train is recommended to prevent a heavy accumulation 
of dust which may cause calibration error and improper operation of the gears, This 
may be done with a small stiff bristle brush, turning the controls to obtain access 
to the different portions of the gears. No grease or oil should be used on the 
gears. Operation and maintenance of the receiver will be greatly facilitated if 
the contents of this instruction book ere thoroughly digested. 


Some sectionalizing of faults is possible, if the fault is not existent on all 
of the frequency bands. Non operation of only the three lower frequency bends, 
indicates that the fault is associated with the circuits of tube V7. If only the 
three higher frequency bands are affected, the fault is associated with the circuits 
of V6 or V8, If only one single band is affected, refer to HF Oscillator end RF 


Coil Assemblies in this section. 


Visual evidence of trouble is usually a burned or darkened resistor, which is 
usually the result of excessive current due to a short circuited capecitor or tube 
element on the load side of the resistor...Im such ascasep the short circuzved 
capacitor or tube and the resistor should be replaced es indicated.) Refer ye 
Figures 7 to 12 and Table 5 for location and values of components. If thercheeks 
on tubes, fuses and visual inspection fail to disclose the feult, the tube socket 
voltages and resistances should be measured and checked against the value given in 
Tables 1 and 2. Any appreciable departure beyond a normal variation of approximately 
15 percent from the values in these tables will generally indicate the component or 
circuit at fault. If the foregoing does not reveel the fault, then a stage Bbywevaee 
check of amplification should be mede es shown in table 4, Any great difference 
from the values of input shown in the table will indicate the stage at faults tit 
tuned-circuic aeerae’ Such @S an | ransformen, RF or IF oscilletor coilvaseemmas 
is found defective, only the replaced it need be realigned. Follow the alignment 
Procecuré in ae a Vin LOG the Unie evolved. 


» Beat Frequency Oscillator and the 3.5 mc 
S are mounted on the chassis, independently 
id can assemblies ere easily removed for 


ine ik lrenstormers., cryocecgs. 
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ae bing the soldered connections, When re- 
U 
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Crystal Controlled Oscillator assemb 
of their respective shlelds. ine sha 
MnSspectsion Of these= un ts, witnou lr 
placing these shields, meke sure th he By oy i es are in place on the 
inductance adjuster screws before ae mi 
Vacuum Tubes - Weak or ie eae vacuum tubes are the most common cause of 

decrease in sensitivity, faulty performance or failure of operation 10.4 receiners 

in Case 0, such r,aulis, Pade t remove the tubes and check them in a tube testemugr 
reliable design. If a tube tester is not available, substitution of a new tupemecs meee 
each tube type and position should be Cea - ee Figures e and 3. Such subStiauweie 
is best made, one tube at a time in order that the faulty tube may be detected by 

the improvement or restoration of performance by the new tube. é 


Locating Faults - If the dial lamps do not light when the power switch is turned 
on, check for e@ blown line fuse, Fl end replace it at the rear of. the receivenwirom 
the spare fuses. If the dial lamps light but there is no sound at all in the neea= 
phones or speaker, check for a blown, minus B fuse, Fe. If blown, replace. In 
replacing fuses, make sure that only a 1,6A Fusetron is inserted in the line fuse 
holder and that only a 3/8 ampere fuse is inserted in the minus B fuse holder. 


Loe 


Should neither fuse be blown, or if replacement of the fuses does not restor 
operation, the receiver should be Shas from its rack ao inspected for Pere: 
Sie One. ne rack modél recei 

plates which should be removed for purposes of inspection and repair, 


IF Transformers - If a fault is traced to one of the variable coupled IF trans- 
formers, Th or T5, check whether the fault exists on all positions of the selec 
Soe ond o>, Forum. y.on, One»rosition or this -switch, “If the faulty operation occurs 
On only one switch position, check for continuity of the coupling coil associated 
With that position, check for Tease soldered connections at the coil and switch 


terminels and check the switch contact involved. If faulty operation localized at 
Ouestransiormer exists on,all counts OfetheeseLrecuivicy switch, make the -con- 
meas wyecheck Onuche plate colls;somethe main grid coil and on the wiring essociated 
with these coils. Transformers Tl and T5 and Crystal Filter T3 have additional 
Smnersshielag assemolies that are held: in place by the tension nuts on the adjusting 
Sarews.., 10 remove these shicids, hod the adjusting screw with @-screw driver to 
PeevencrclUrauing tne Screws andi losing the alignment adjustment and loosen the 
Penci.On, nuts, vsing another small’ screw Griver engaging one of the slots, When 


replacing these shields end tension nuts, employ the same method and tighten the 


ore 


MensiOnenucs just enough to yrevent the adjusting screws from working loose. 


Beat Frequency Os 
be necessery to set t 
loosen the four set s 
the disc on the selec 
Soupling and. disc, .1t m 
irom the switch sheft in 
moore ses Screws. of thet 


© remove the beat frequency oscillator T6, it will 
BheCTOr SWitGn oc, ,O0beacs Dumber =3. posit £05 and 
hat cecoupl ina end the cwo Set. screws 
ide the switch shaft forward through the 
ry Femove vurrs, caused by the $s S 
ge the shart through the disc. Now loos 
AE DL anewon. chee SrO sheivs end slide the. coup 
forward on the BrO drive shaft in the ont penel. Remove the BFO sheft be n 
Weeckeunpy takingyout wbe two screws holding it to the ‘chassis, Unsolder the 1 
Sromecne, cixX verminals ofthe BrO unit at the underside of the chassis, Be ca 
to avoid overheating the wir i elded cable since this wire is insulat 
with polystyrene end is easi a heat oe that iz 2 
rounded co it 
Eiupe. Ve 
the shiel 
Or Ohmeter the c 
the chassis. Care 
See T6 on Figtre 12. Now 2 
Ghessis end the two screws at the u a 
When replacing the unit, follow the S ©) 
screws holding the unit to the chessis and the two screws ho 
ine ets 7 n 
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at ‘ne coupling, Make sure that 
bow of the spring dowmward agains 
assembly. 
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Crystal Switch Adjustment - If, the mechanical drive of the crystal control 
switch has been disturped, it should be adjusted as follows: Carefully slide <he 
switch sheft-through the dise end into the rigid coupling end, being cereful not to 
turn the switch, tighten the four set screws in the rigid coupling, with the knob 
indicator on the number 3 position as originally set under Beat Frequency Oscillator. 
Now set the crystal switch on the number 1 position and, holdingethesctsemcnec 
counter-clockwise direction so that the end of the slot in the dise- is ezainet- tre 
drive pin, lightly fasten the set screws of the disc. When this dise is property 
adjusted on the shaft, with the switch in the number 1 position, the connecting per 
petween the two discs should not be under tension and should exhibit a slight amount 


of play when tried with the thumb and forefinger. When go adjusted, tighten the set 
screws. 


Crystai.«Control Unit. -.lf it bas been determinedsaev rc Crystal Control Unit 
is defective, it will be necessery to remove the unit for repair or replacement, 
Refer to Figure 11 and 12 and unsolder the lead of resistor R71 from switch $3 on 
the gear plate. Unsolder the black, black-white, blue-red end red-white lesds of 
the crystal control unit from terminal strip E13 underneath the chassis and unsolder 
the red lead of the unit from filter capacitor C161. Remove the XTALS switch shaft, 
as described under Beat Frenuency Oscillutor. Loosen set screws and remove the 
delta C control knob. Remove the nut and lockwasher at the top of the bracket post 
adjacent to the power transformer and remove the bracket over the filter chokes, 

The front end of this bracket is slotted and engages a groove in a mounting post of 
the crystal control unit. Remove the four screws that secure the filter assembly 
panel to the mounting posts at each corner of this panel and move the filter assembly 
sufficiently ta permit removal of the four screws holding the crystal control wae 
to the chassis. ‘When these screws are removed, the unit may be taken from the 
receiver, In removing the unit and in subsequently hendling it, be careful to avoid 
strain on the delta C shaft, or the delta C capacitor may be demaged. “Remove ane 
four screws holding each of three sides of the cover and spring the two top ends of 
the cover enough to make the flanges clear the top of the box. Hold these flanges 
apart to prevent their edges from damaging the RF chokes in the unit while slidin 
the cover off the crystal unit box. .-When-the-unit-is=to-cesren aced, foldowegae 
reverse of the above procsdure. Follow the procedure under Crystal Switch Adjuces 
ment to properly reinstall the switch mechanism. 

HF Oscillator end RF Coil Assemblies - If faulty operation cccurs in only one 
frequency band of the receiver, the trouble should be found in one of the four coil 
assemblies for that band in the tuning unit turret. For example: Coil assemblies 
T13, 19, 25 and 31 should be examined if band 7.4 to 14.8 mc only, does not verform 
normally... To remove these coil assemblies stand the receiver on its right or left 
Side and remove the bottom cover plate from the tuning unit. Turn the band change 
control to place the band in question in its normal cperating position and the<« turn 
the band change control two and one-half revolutions counter-clockwise, This will 
Place the band coil assemblies parallel and at the bottom of the tuning unit. Now 
remove the two springs holding one coil assemply in the turret and carefully remove 
it by sliding it towards you and off the tongues of the shields. It is best to 
remove oniy one coil assembly at a time and inspect it for defects or substitute a 
replacement assembly if available. Caution: Make sure that the coil base is firmly 
Seated and secured by its retaining springs before going to the next assembly or 
turning the band change control. Failure to do this may damage the switch spring 
contacts beyond repair, Repeat this procedure until the faulty essembiy is found. 
In checking these assemblies, first check for continuity of the coils, particularly 
the smell primary coils as in the RF Input assemblies, which are liable to damage 
if the receiver is operated in the presence of very strong transmitter signals. “wa 
replacing these coil assemblies be careful that the end of the assembly nearest the 
coil is toward the front of the receiver. 
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eee = elo.) aSssemoly = Trouble in the Mixer Plate Coil Assembly Tl, is 
Siamese ete nou, required at pin 7.of V5.is found to.be ereatly different. than 
the values shown in Tadie 4,. end the gain from pin 7 of V6 is normal. To obtain 
Sccess to the, cOmponents of che mixer plate coil assemblies it is necessary to remove 
Roeecrysteu.control unit end. che filter assembly as described under Crystal Control 
Unda. Thescover plate and shield of Tl may then be removed for replacement of a 
defective component. If the entire essembly is to be replaced, it will be necessary 
rane Bode. 


a 
Ss at both the bottom end top terminal boards c 
Ge 


Torunsoloer sal l..of tre rane? 
6 hts and wiring of Tl. 


Refer to Figure 11 


RF Tube Platform - If the receiver fails to perform normally on eny of the six 
frequency bands and the previous tests indicate that performance of the IF and eudi 


frequency amplifiers is normal, (including the gain check in accordance wit 
Por.the input.to pin, ({ of V5) the fault is indicated to be. in the RF Tube Platform 
Srigcetoeavalna line Cepaci lor.uaber Ore removing the ‘RF Tube Platform, it is 
advisable to remove the top shield cover and inspect the main tuning capacitor 
connections. Refer to Figures & and 11, Observe that t Pubine capacruor gs 
MocrecineepEelerly, when. the-tuning~control is-rotated ees 1g a miniature tube 
Beamgter,esee >ection Vi alignment, apply,.a modulated rf testesienel successively. 
Pome tee Bone eet) cncnd, TOnpaneyeOl 9/5, 9 ror,-cacn sol these positions of, the. adepter 
and signal, tune through the proper dial setting for the signal frequency used. 
Gain of the order of 5 or 6 should be indicated for each stage and less of signal 
will indicate the section to be investigated for the fault. No signal output, when 
Bresso DuL Signal sis epplicd wo pin { of V5,. will indicate trouble. in the HF oscilla- 
Per moccutOUeCi LOC Tunis.» “ics tne cCOsers removed from the,tuning capacitor and Tl, 
refer to Figure 11 and unsolder the blue, white-black, red-white, red-green, yellow- 
Black end blue-red leads that come from the tube platform at the top of Tl. Un- 
sOlder the leeds sro PaGeedoaleeclpac .LOMerOLOGS «eStacvons, end Eround: Straps et.cach 
e 


BSC OT 5 ten ad from the tube platform at 53. Turn the Band Change con- 
ne 


8 
se 
1 
ns t 
trol one-half turn from any band position-i Povo veves ne and swirch. co cs 
disengaged and leave the band switch in thi osition until the RF tube platform is 
replaced, otherwise irreparable damage to the switch contacts will occur. Remove 
the four ately av (ne corners Of «he top of the platform and the four screws. et 
the side flenge and carefully remove the platform. In handling be carer: 
ENiSecscomp iy.) Wren) chesunacl is meedvto se 
e 


MemiE~Gemace 50 the Sswiach conzaces of thi 
replaced, follow the reverse of the ebove procedure, 

Maine iuning sCepacivor .- if itis nae ST LO Gepleceu Deemainucuning  especitor, 
the procedure Shas tol LOwsin NemMOvCmu en cvOD Cover and unsolder the leads of the 
capacitor as described under RF tube cares eared Bring the cavecizor <9 Dull mesh by 
Heens CGep es euining controkh, .Carneftully remove the spring end .drive link at the 
front of the capacitor. Remove the single screw that secures the capacitor frame 
front plate to the gear plate, looping a piece of small wire around the spacing 
washer between the capacitor and aed Pesce. Malice rontvsCanpac.tOmeplate is located 
and held in position by two dowel pins and will not move when the front screw is 
taken out. Now hold the capacitor oe gts Preme wich one hand and.-remove the rear 


Supporting screw and spacer. The capacitor may now be moved to the rear, to dis- 
engage the dowel pins, end lifted from the receiver. Follow the above procedure in 
Reverse when replacing she capeciton, 
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SECTION VI 


ALIGNMENT 


The alignment of a modern communications receiver requires precision instruments 
and a thorough knowledge of the circuits involved. Since this receiver is a double 
super-heterodyne type, the alignment procedure is even more involved than usuel, 


Under normal service the receiver will stay in alignment for extremely long 
periods of time, consequently realignment should not be attempted unless all other 
possible causes of a particuler trouble have been eliminated. ‘when it has been 
determined that any realignment should be made, a great deal of caution should be 
exercised in making the adjustments, since any required readjustment should not 
entail more than a slight angular motion of the adjusting screw, 


ALIGNMENT.-OF THE IF STAGES 


The low frequency IF should be aligned first. The recommended method for 
aligning the low frequency iF involves the use of a sweep frequency Signal generator 
and an oscillosccpe. Since these instruments are not available at the average ser- 
vice station the alternate method using an amplitude modulated signal generator and 
an output meter will be described first. The additional iaformetion requirecuues 
the visual elignment method will be covered in a later paragraph. 


The signal generator should be coupled to the grid of the mixer tube V5 through 
a capacitance of approximately .01 mfd. A miniature tube adapter will be required 
to make the mixer grid connection available, A suitable adapter, A/N No. CV-49519, 
is available as Part No. 977 from Alden Manufacturing Co., 117 N. Main Street, 
Brockton, Mess, An output meter should be connected across the output of the 
receiver or the speaker voice coil. The receiver controls should now be Set as 
follows: 


Control rosivion 

Selectivity see text 

Send--Receive Receive 

CYW--Mod Mod 

Phasing Arrow 

AVC --MAN Man 

Audio Gain cet for approx. 20 volts output 

RF Gain See teres 

Band Switch 1.35--3.45 me 

Dial Oe yc 

BFO-AVC THtye oO Oe Son 
- IFO heboe 


The signal generator should be modulated 30 percent at 400 cycles, Turn the 
selectivity switch to the 3 kc position and advance the RF Gain control to maximum. 
set the signal generator frequency to 455 kc and adjust its output until some 
deflection is noted on the output meter. Refer to Pigure 3 for the location of the 
various alignment adjustments, Adjust Lhe, L41, L39, L38, L36, and L32 for maximum 
output, reducing the signal generator output and the RF Gain control as required to 
prevent overload or excessive output. Wow turn the selectivity switch to the 
narrowest position, .2 kc, and adjust the signal generator frequency for the maximum 
output, This establishes the correct signal frequency by the 455 ke crystal for the 
iy amplifier and the frequency of the signal generator should not be disturbed for 


er 


aad 


¢. 


the remainder of the low frequency 1 


fEetelweoenl, unless it. should be to re 
this establisnment of crystal frequency to make sure that the signal generator 
frequency has not drifted during the alignment. The selectivity switch is now 


turned to the 3 kc position and L42, L4l, L39, L38, L36 and L32 are again adjusted 
Tor maximum output. Before changing this set-up the BFO should be turned on by 
throwing the C¥-Mod switch to CW and checked for zero beat with the 8FO knob alal 
eat its zero reading, If necessary L44 should be adjusted for zero output. jue 
check and adjustment of the BFO should be done with the signel generator carrier 


unmeiulated, 


ne Proceqcure, sor, thé visual method of *aligningythe: low f 
doubl: image system, should be the same as the above except + 
made for both maximum amplitude end coincidence of the oscill 
osciiloscope vertical input should be connected across the di 
resistance, from the junction of R64 end R65 to chassis. 


eneinign crequency: Ir should be’ aligned next.| Set the band switch to the 
7, %e-14.8 mc band. Re sSeleccavicy: swatcn shoulg be in the 3. kc position,  Adjusr 
Bneeeiguel generator) frequency to 3.955 mc end edjust L3l, L33, and L34 for maximu 
Output, 


Piew.) TeecrySstel wsed in the second conversion oscillator circuit is held to 
a@ very close frequency tolerance end may be used as a frequency standerd at muitip 
See ec oom Oo ome Upwards, © in order to do this, ini view of the complete 
So 2eLdine eeerns, raciation from this oscillator,|it will be necessary. to temporar 
ily connect a two foot léngth of insulated wire to the antenna terminal and dress 
the free end of this lead eround the tube shield on the 3.5 mc oscil Me tube V6. 
this test should, of course, be removed except while in use es a frequency stander 


ALIGNMENT OF TES RF AMPLIFIER & HF OSCILLATOR 


fo adequately align the RF Amplifier and EF Oscillator en accuretely calibrate 
Siensl generecvor und én ouvput meter are required. The frequencies required are 
shown in table 3. The location of the adjustments is shown in Figure 3. The use 
Of Taplie 3 end Figure 3 should be made in following this part of the alignment whi 
will now be described for one frequency band, The same procedure should then be 
followed for the other frequency bends. 

To elign the .54-1.35 mc band the signel generator is coupled to the antenna 
input terminal ¢ rough 2 10O0-<chmvcarbon resistor. The generator should be modulat: 
30 percent at LOO cycles and the output meter connected across the receiver output 
terminals. The receive er coOntroisssnould be set as follows: - . 

Control FOSLULon 

selectivity Ee ae 

send-Receive Receive 

CYl-Mod Mod 

AVC-Men pee, LExt 

Audio Gain Set, forpauvrox,. <0 volvus. outous 
RF Gain See text 

Band Switch Beteror vague to be aligned 
Limiter Shige 

HFO Var 


a a ee ae ee ee 


The RF Gain control 
The HF Osc. L acdjust- 
Then the Ant. , tec 


RF and end RF L adjustments should be set for maximum output. The receiver and : 


signal generator dials are now set to 1.3 mc and the C adjustments, shown in Figure 
3, should be adjusted for maximum output in the same order, beginning with the 

Osc C adjustment and then making the C adjustments for the Ant, lst RF and end RF, 
This procedure should be carefully repeated until no increase in output can be 
realized. The AVC-MAN switch should then be set to MAN and the signal generator 
should be set for approximately 3 micro volts, The L and C adjustments should now 
be checked for maximum output, adjusting the RF Gain control as found necessary to 


maintain the output at approximately 20 volts. 


Set the receiver and signal generator dials to .56 mc, 
snould be set at maximum and the AVC-MAN switch set on AVC, 


Following the frequencies, shown in Table 3, align the remaining bands using 
the same procedure as above, ™ 


TUBE SOCKET VOLTAGES-TABLE 1 


Voltage to chassis. Measurements made with Weston Model 663 Volt-Ohmmeter, 
except those indicated by asterisk were made with Measurements Corp, Model 62 VTVM, 
The 500 volt scale was used for all voltages ebove 10 volts and the 10 volt scale 
Bor evolteges below 10 volts. line voltege 117, no signal input. Audio Gain control 
at minimum and CW-MOD switch on "Cw". 


Mode of 


SOCKET Pin Numbers 


freq above 7.4 


c 
t 


| | / on ee 9 | Operation 
| vi at sit. jac L 200 95 a : - | r-f gain mex | 
vl -42 - | 6,3ac - 260 aus - - =| nef cainsmin | 
v2 -1 -. | 6.3ac 2 210 95 - - - | r-f gain max 
ve “41 - | 6.3ac =) 1a OO 2u5 - - - | r-f gain min 
V3 ) - - | 6.3ac 285 0 - - - | r-f gain max, | 
Vervrreqiose 
operation 
V3 12.5 - == 6h 3ac 265 LEO - - - | r-f gain max, 
crystelrireq 
control 
V3 0 - - | 6,3ac 305 ) - - <9 |i r=f -gein-min; 
VEarerreag ase 
"ey operation 
V3 12.5 - =s} 6.8ae } ~300 140 - - - | r-f gain min, 
crystel freq 
control 
V3 6) - - | 6,3ac 285 0 - - r-f gain max, 
external oper- 
ation 
V4 130 - / 6,3ac - 130 - - - r-f gain max or 
Mis 
V5 - keh ..3ac - 140 110 - - r-f gain max 
| Or iin 
v6 - - 6-2ac - 225 - -1 - r-f gain max, 
freq below 7.4 
V6 - ee cetent =o - 260 - -55 - Por "geinwin: 
freq below 7.4 | 
me | 
ie - ee ose - 225 60 -1 - r-f gain mex, | 
— freq above 7.4 
: 
6 = = 6,3ac - 260 %5 -55 - r-f gain min, 
freq above 7.4 
mc 
fi “1 - |6.3ac - 215 125 3,4 - r-f gain mex, 
freq below 7.4 
mc 
V7 -54 - -|6,3ac | - 265 | aus oa - ref gein min, 
, | | freq below 7.4 
| mc 
Mf -1 - 6.3ac | - 1 215 fe) ) - r-f gain max, 
| | , 
! | 


— 0a 


SOCKHT rin Numbers Mode of | 
a a ie 


Tusel 1 2 cl dS 


V7 -54 =| Oe328¢ - 265 6) 0 = - | r-f gain min, 
freq above 7.4 
z mc 
v8 fo) - | 6.3ac - - - - ~ - | freq below 7.4 .’ 
mc, i-f-o switc 
at internal. 
v8 75 = I*623ac - 75 -17 - - - | freq above 7.4 by: 
mc, i-f-o switch i 
at internal 
v9 -1 "| 6.38 - 205 90 - - - | r-? gain max 
v9 -54 a iP Oasac - 260 | 150 ~ - - | r-f gain min ; 
Vi0 We ooaie Such) G aac 200 92 : a - | r-f gain max 
V1O -54 | -10° | 6.3ac ~ 2ho | 140 ~ - - | r-f gain min ; 
Vil jane =e Ge sac - 2108 | = 146 - - - | r-f gain max : 
Vil° eas == | 6% 3ac - 235 140 - - - | r-f gain min 
Vio fe) =" |) 6% 3ac - 192 72 9 - - | r-f gain mex 
yl2 0 - | 6,3ac - 215 80 i - - | r-f gain min 
v13 20 ="! 6. 3ac - 20 | -3.3 - ~ - | r-f gain max or 
min 
v14 : =o 1) 6. 3ac - 22 | = - - - | r-f gain max 
| or min 
Vi5 - - | 6,3ac . - - - - - | r-f gain max 
On min 
V16 50 S315 - - 210 ~ | |» 6.4] 6.3ac | r-f gain max 
v16 S7 =i) 126 - - 2h0 ~ 7o4 | 6.3ac |] r-f gain min 
Vi7 - - | 260 228 = = || 6,3ae 12 - |r-f gain max 
VL7 = i - | 280 265 - - | 6.3ac 13 - | r-f% gain min 
v18 150 - - - 150 - - - - | r-? gain max or 
| min 
Vig = 300 - - ~ - - 300 - |r-f gain max, 
| | | 5.0. ac pisy arco 
| pin 6 
V19 7 | 320 - | - - | - - x | 320 - | r-f gain min, 
| 15.0 ac pin 2 
| | i | ; ‘to pin 8 
ee > | -56;6,3ac ; = 2 | ert -56 : jee gain max 
| hice | Wr-f gain mia 
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TUBE SOCKET TERMINAL RESISTANCE-TABLE 2 


Resistance to chassis. Measurements made with Weston Model 663 Volt-Ohmmeter. 


Tube removed from socket under measurement. Audio Gain Control at maximum, RF 
Gain Control at minimum. Limiter Switch "OFF". CW-MOD Switch on "CW". AVC-MAN 
ewiurcneon “AVC”, 


| 
V3 23K =] - LOK LTK - - Crystal freq 
control positions 
| es) 
V3 e) ) ~ - E5K infind e) | - ~ Mat 2ced oF 
ty | l external 
v4 infin-| infin- - fe) infin HK ol ae © | - - erysueieired 
| Loy. ity ity control posi- 
| tions 1-6, 
v4 19K infian-{ = Roo) forin 47 28 O = - var freq osc 
ey | ity | | operation 
V5 47K 150 = SGOT LOK 22K 26K - - 
v5 22K 6) Sf ete pal aaliraegilte | infin- 1100 - - freq bands 
: oy below 7,4 mec 
v6 ook 0 = Oo pce a7 sik | 1100 - - freq bands above 
7,4 mc 
V7 o80K 0 - | © | 17.4K | infin-| 390 ao aa freq bends above 
| ity 7.4 me 
V7 | 980K 0 - | OPP 7 CUR 1 EAC 390 - - freq bands below 
| 7.4 mc 
v3 dufimelintin-| 2 O .|.oeek Sr arene te - - freq bands above | 
ity ity | 7.4 me, i-f-o 1 
Switch at internal 
vg | infin-jinfin- 2 6) infin-| 9,5K ) - - freq bends above | 
ity Loy | ity 7.4 mc, i-f-o 
| switch at external] 
V9 TOOK SO rath cael @ Rae be OL) ae ae OLY 0 - - 
Po, | Atoka ce | rlowl eller aes leno : = ; 
Vil 93K 0 evs exl@ em ares pesp tay me ers fo) - - 
Ween | ink. 2 O er elk 61K 100 - - 
a mee - Se Bee ers TOOK 0 = | - 
pe | 0" 2" Sr 6K - | opened Newest ya 0 196K| - - 
V15 69K infin- | ~ayt = O- Ainfin={—0 196K} - ! - 
| 
: 17.4K 1 470K| 680 - 
infin- | - 360 - | 
: a0 piv» | ee 
! LO - 115.8 | - | | 
Oje cet = | - } 
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“AUDIO AND OVERALL FIDELITY CURVES: 
SOLID CURVE is the fidelity of the audio frequency amplifier with input applied between 
terminal 3 of R84 (Figure 10) and ground, and with the r-f gain control at min. 


DOTTED CURVE is the overall fidelity at 2.5 mc; AM of 30 percent, selectivity switch 
in 13 ke position, and r-f gain control set for 10 mw reference level output. 


In each instance, the output is measured across a 600-ohm resistive load and audio gain 
control set at max. 


CYCLES PER SECOND 
FIG. 4 
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Output measured across a 600 ohm resistive load at output terminals of receiver. 
30 percent at 400 cycles. 
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.35—3.45 me 
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7.40—14.8 mc 
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RF AND HF OSCILLATOR ALIGNMENT FREQUENCIES AND ADJUSTMENT DESIGNATIONS 


FREQ. BAND 
IN MC 54—1.35 


RF & HF OSC 


TABLE No. 4 


APPROXIMATE SIGNAL INPUT AT IF & AF STAGES FOR 20 VOLTS OUTPUT 


29.7—54.0 


RF signals modulated 


Signals applied to tube grids through a .0!1 mfd capacitor. Selectivity switch at 3 ke 
AVC — MAN switch on MAN. CW— MOD switch on MOD, RF Gain and Audio Gain at maximum. 


Audio 400 cycles 
Audio 400 cycles 
Mod RE 455 ke 
Mod RF 455 ke 
Mod RF 455 ke 
Mod RF 455 ke 
Mod RF 455 ke 
Mod RF 3.955 mc 
Mod RF 3.955 me 
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TIMES RESONANCE INPUT 


SSeLEGTIVITY CURVES 
Overall at 2 Megacycles: 


NUMBERS DENOTE SELECTIVITY SWITCH POSITIONS 
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“1.6A SLO FUSE” holder 
“344A FUSE holder 
“SPARE FUSES” cover 
Captive screw 

“AC POWER” connector 
“IFO” connector 

“BFO” connector 


“AUDIO OUTPUT” terminals 
17. Allen wrench, No. 10 


P2, P4, P6 & P7 Optionally supplied to non-service users. 


Figure 6. Radio Receiver, Rear View of Chassis 
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“DIODE OUTPUT” “AVC” terminals 
“IF OUTPUT’ connector 

“ANT” input connector 

“REMOTE” connector 

“METER ADJ RF” control 

“METER ADJ AF” control 

Allen wrench, No. 6 

Allen wrench, No. 8 
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Figure 7. Radio Receiver, Top View of Chassis 
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Figure 8. Radio Receiver, Parts Identification for Locating Test Points 
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FIG. 9 
CIRCUIT DIAGRAM OF RECEIVER 
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| FIG. 10 
CONNECTION DIAGRAM - RECEIVER CHASSIS 
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REO-GREEN 

NOTE: THE COLOR ENCODED ELECTRICAL WIRE IS AS PER JAN-C-76, * THESE NUMBERS ARE FOR REFERENCE 

AMENOMENT 4, OF TYPE AND SIZE CONFORMING TO WL-3/5(7)-22-c. ONLY. THEY 00 NOT APPEAR ON 

THE BARE,SOLIOD SOFT ORAWN TINNED COPPER ELECTRICAL WIRE TERMINAL STRIP 

1S OF AWG SIZE NO. 22(BBR NOS. 1425 OR 1426) 

THE SHIELDED INSULATED CABLE IS OF AWG SIZE NO. 24 ANO HAS 

16, NO. 26 STRANOS(ALPHA NO. 1248-°L) 

THE COAXIAL CABLE (RG-58/U) IS AS PER JAN-C-i7. 


FIG. 10 
CONNECTION DIAGRAM - RECEIVER CHASSIS 


3/. 


wosbo1q uojsdauu0 ju buyuny ‘s9A;0D0y OIpoYy *] | 24n61-4 


LVVNIWNUI oI 8Q! 
1 VWWNIino Ld 219 VANIAMIE Zh 
dIYVLS TWYNINHIL NO YVIddVv LON OO ABM: SISSVWHOD OL SISSVHOD OL 
AINO JONJIUYIIIVN HOS JUV SUIGNON ISIHL ® C13 JLINM-NIDUD MIOV18-3NVE 
se : SP 
he sieen a? es Q y 
siete O o 
3 El lg {3 A O 
oa] ie lf Ly, ee 
s 2 ME . 
i A y () 
SS = — 7 2) 


: 2e7 ore] 


Nocls ed 
Re tm) 
Nat 699 reo 


ean — a 
‘( 92b1 YO S2bI ONY a lo) al O) tO ld fa 
“€Zvl YO 221 Siv!l YO bib! SOM YUBA) 22 GNV ‘'O2'91 SON 3ZIS 


OMY 40 SI JIM H3ddOD OINNIL NMVUO 1L40S 0110S 3uVE IHL WIV IG-JLIHM ion 
NgawO-O3y 
D-22-(L)6/€-7M ONY zS5 40 
D-ZZAL)S/E-IH OL ONINYOINOD 3ZIS ONY 3dAL JO 'b LNINGNINY NONLISOd YVA NO G3S019 € BI 
"9L-9-NVP Yd SV SI YIM 191419373 0300IN3 YOI0OD IHL -310N ‘es 40 


9-1 @ 1X9 SNOILISOd NO 
Q3ISON HILIMS Sith JO 21: 310N cS 


LINN YOWLNOD avy Ke) 
AONINOIWS NO ILY O1-7, 


MIV1G-MONTTIA 


N22¥9-O3u 


ALG 
O70 
tire. 


a 


‘SJINGNISSY 
HOLIMS ONV WIS 


109 ONV S3Sve | { 
HOLIMG WOd NYO | cea | penis 
VIO OLVNIHIS NO muti Int = HNN} — 3 
VSOHL SV 3WvSs elt AY a — At ie 
BWV S3SVOHILIAS ey) | 


WO SUIGANN -210N 


7 


TO Ci61 | 


BLK-WH 
TO Cl6) 


% THESE NUMBERS ARE FOR 
REFERENCE ORLY. 
THEY DO NOT APPEAR ON 
TERMINAL STRIP. 


NOTE: 

THE COLOR ENCODED ELECTRICAL WIRE !S AS PER JAN-C-76, 

AMENDMENT 4,0F TYPE AND SIZE CONFORMING TO WL-3/5(7)- 22-C, 

THE BARE,SOLIO SOFT DRAWN TINNED COPPER WIRE IS OF AWG SIZE 

NO. 20(BBR NOS. 1422 OR 1423). 

THE SHIELDED INSULATED CABLE !S OF AWG SIZE NO. 24 AND RAS |6, ‘ 
NO. 36 STRANOS (ALPHA WO. 1248-PL). 


Figure 12. Radio Receiver, Frequency Control Unit Connection Diagram 
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Symbol Designations 


5 oc Sw a 

C3,C5,C19-cek 
Wace, Cho, chs 
fect), C6O,C61 
feo, cbG,C70-Cc74 


mec 105,0115,C116 
C121,C122. C127,C135 


C153- -€155,C166 
E75 C176 
6,030, C50 
Wem se,c52,C132 
C9,C33,C053 
C11,017,035,C055 
ie 
Cueycoe,co4,C165 
C169 
Cae ecl45,C171 
Bic e>,C37,CST 
Oy5-CG1,C110,Ccll2 
errs 


C39,059,C95 


C99,C134 

C45 

C63 

C65 

C67 

Ce2,c107,C117 
c124 

C77 

C78 

64a 00, C167 
c168 

c8e 

C83 

c&5 

c87 

CESsC170 

c89 

O7e50 30,0139 

C93 

C96 

C97 

c98,C100,C102- 
C104, C106, c108 
C109,0118,c123 

Meso, cio ,crus 
f6,C157,C162 

oplalgn 

Cii4 

C119,C125 

mc0, C126 

Pt2o,6151,0158 
C159-C160 

C129A,B 


Capacitor, 
Capacitor, 


ee! 


Capacitor, 


Descripv16n 


Varieble, 8 sections 
one tra 


20 mnf 
2hoo mf 
33 mnof 
1500 mmf 
7 mmr 
1000 mmf 


i SoM 
100 m=? 


51 maf 


59 mmf 
39 mmf 
Variable 
85 mf 
220 mf 


3300 mf 
Lok mmf 
5 mmr 


810 mf 
10 mmf 
1200 mmf 
120 mmf 
12 mnf 
190 mz 
51 mf 
379 ont 
610 ma? 
65 of 
sol mind 


Variable 
270 mmf 
300 mnzt 
1300 mmf 
10 mfd, 1LOOV HS Cen, 


 PLeCtroLy tic 


Capacstcr, ex.09 mfad HS Can, Paper 


Hammarlund 
Parga. 


34001-G1 
2303h-19 


23003-41¢ 
23011-40C 
23003-45C 
23011-62C 
23061-165F 
23011-58c 


23061-1557 
23003-94C 


23003-87C 


23071-72 
23003-47¢ 
11726-G109 
23071-59 
23003-102C 


23011-69C 
23071-67 
23023-8uUT 


23072-53 
23003-28 
23011-60C 
23071-50 
23023-65UT 
23071-64 
23023-45UT 
23071-63 
23072-52 
23071-58 
2303-19 


Midpafocren 
23003-104C 
23003-105C 
23011-61C 


15462-1 
15461-1 


Symbol Designations Description Hammarlund 
Part Now 
C130 Capacitors. cee 2 3023-71UI 
613156133 u 430 mmf 23003-109C 
akey, . : .25 mfa, 200V 23911-79E 
C140, e104 : 430 maf 23003-109C« 
cihi cise ‘ 100 mnf 23024-24SL 
C143,C147,C149 : 5100 mmf 23015-16A ° 
C1hy4 F .05 mfd 23911-T77E - 
C150 ‘ 2500 mmf, 800V 23070-40 
CE52, 0174, Clan : .O1 mfd, 1400 V 2303-26 
ClL61A. 8, C a 320 mfd,450V,HS Can, 15463-1 
Blectrolytic ‘ 
C163 Capacitor, .25 mfd, 600V 23915-1 
C172 ! 100 mmf 23003-94 
C173 650 mmf 23071-73 
El Insulator, Bushing 16619-5 
E2 4 Screw Terminal, Audio Output 31141-1 
E3 4 Screw Terminal, Diode and AVC 31460-1 
EX 1 Solder Terminal Strip (left) 16650-9 
E5 2 Solder Terminal Strip 16650-12 
E6-E10 1 Solder Terminal Strip (right) 16650-11 
Ell 9 Post Terminal Board 33914-G1 
El2 7 Post Terminal Boerd 33915-Gl 
E13 10 Post Terminal Board 33928-2 
E14 6*Solder Terminal Strip 16650-10 
E15-£16 8 Solder Terminal Strip 31163-G1 
E17 15 Solder Terminal Strip 31162-G1 
E18 3 Solder Terminal Strip (meter) 31454-G1 
E19 Insulator, feed-thru 31482-1 
E61 RF Tuner, includes C2,C3,L1 and switch 31387-G1 
contacts for S1A 
E62 RF Tuner, includes C4,C5,L2 end switch 31390-G1 
contacts rors. La 
E63 RF Tuner, includes C6,C7,C8,L3 and 31393-Ga 
switch contacts for SiA 
B64 RF Tuner, includes C9,C10,C11,L4 and 31396-G1 
switch contacts for S1A 
B65 RF Tuner, includes C12,C13,C14,L5 and 31399-G1 
Switch contacts for SlA 
66 RF Tuner, includes C15,C16,C17,L6 end 31405-G1 
switch centacts for S1A 
£68 - RF Tuner, includes C26,C27,L8,R7,R103 31386-G1 
uae and switch contacts for S1B = 
E69 RF Tuner, includes C28,C29,L9,R8,R105 31389-G1 
and switch contacts for S13 
E70 RF Tuner, includes C30,C31,C32,L10, 31392-G1 
R9,R107, and switch contacts for S1B 
one RF Tuner, includes C33,C34,C35,L11, 31395-Gl 
R10,R109, and switch contacts for 518 
BYe RF Tuner, includes C36,C37/,L12 and 31398-G1 
switch contacts for S138 
EGS RF Tuner, includes C38,C39,L13 and 31404-G1 
switch contacts for S1B 
EY RF Tuner, includes, C46,C47,L15,R17, 31386-G1 
R1O4 and switch contacts for S1C 
E76 RF Tuner, includes C48,C49,L16,R18, 31389-G1 


R106 and switch contacts for S1C 
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Symbol Designations 


ED 


E101-£104 
ae 

FO 
J1,J2,J6-J8 


J3 
Jk 
J5 
Dioult L355 
r2u 
Geo 
L23 
L2h 
L35 
L46 
Ga7 
L48 


=. Lhg,L50 


Description 


Reasuner, she lLugesaC50,C51,C52,L17,R19 
R108 and switch contacts for S1C 

RF Tuner, includes C53,C54,C55,L18,R20 
R110 and switch contacts for S1C 

RF Tuner, includes C56,C57,L19 and 
Bwitch contacts for SIC 

RF Tumer, includes C58,C59,Le20 and 
switch contacts for S1C 

RF Tuner, includes C76,C77,C78,L25 and 
Switch contacts for S1D 

RF Tuner, includes C81,C82,L26 and 
switch contacts for S1D 

RF Tuner, includes C83,c84,c&5, L27 end 
switch contacts for S1D 

RF Tuner, includes C86,C87,c88,Cc89,L28 
and switch contacts for S1D 

RF Tuner, includes C9,C91,C92,C93 
GEG andiiswitch contacts for Sip 

RF Tuner, includes C94,C95,CS6,L30 
endviewitch contectarror esi) 

Dial Lamp, No, 47 Mezda 

Fuse, 1,6A Fusetron 

Fuse, 3/8 Amp 

Connector Socket,ANT,IF,IFO,BFO, and 
HFO 
Phone Jack 

Connector Socket, remote 

Connector Socket, power 

RF Choke, 192 Micronenrys 

RE “Choke, Lemillinenry 

RF Choke, 20 Microhenrys 

Rw Chokers y55 Microhenrys 

RELCnekesy cioeMatiih enrys 

REeChoke sn c5.5) Microhenrys 

RF Choke, 12 Micronenrys 

REF Choke, 3.0 Millibenrys 

RRaChoke, 2eohms. DC 

RF Choke, 2,7 ohms DC 

isteriieersichoke io, 508,070 ‘ohms. DC 

@nd Filter Choke, 20 Hy, 440 ohms DC 

If Automtransformer, If output & 
BFO External 

Tuning meter 

Connector plug, ANT,IF,;IFO;BFO, and 
EFO 

Connector (for Pl 

Adapter, reducer 

Connector plug, remot 

Clamp, Cable (for he 

Connector) Plug, power, ‘clan 

Cable (for P5) 

Resistor, 510K, 1/3 watt 


(a) 
ON 
e 


Hammarlund 


Part No, 
31392-G1 
31395-Gl 
31398-G1 
31404-G1 
31365-G1 
31388-G1 
31391-G1 
31394-G1 
31397-G1_ 
31403-GL 


16004-1 
15893-1 
15928-13 
LOL IST 


5066-1 
15991-4 
15966-2 
15612-G1l 
15617-G1l 
15621-1 
15623-1 
15627-1 
15622-1 
15615-2 
15616-G1 
15611-1 
15613-1 
31030-2 
BOs 2 
31488-1 


4903-2 
16071-1 


16112-1 
16642-1 
16188-1 
16120-3 
16189-1 
16120-5 


19317-76BF 


Symbol Designations 


R2,R12,R44,R52 
R57,R70,R82 
R90-RS2,R116 
R122 y 

R3,R14,R39 

R4,R6,R16,R29 

R30,R83,R121 

R5,R15,R32 

R7,R8,R17,R18 
R119 

R9,R19 

R10,R11,R20,R21 

R22,R64,R65,R77 

R23 

R24,R25,R120 

R27 

R28 

R31,R37,R41,R49 
R54,R58,R80 

R118 

R35 

R34 

R35,R43,R51 
R56,R62,R67 
R68,R75,R76,RO1 
R100,R115,R117 

R36,R96 

R38 

R4O 

R42,R50,R55 

R45 

R46,ROu 

R47, RGG 

R48,R60,R61 

R53,R97 

R59 

R63,R103,R110 

R69 

RyYL3Rae 

R72 

R73 

R74 

R78,R98 

R84 

R85 

R86,R89,R95 

R87,R88 

Bos 


Bo? 

R1O1 
R102 
Rid 
sles: 


Resistor, } 


Resistor, 
Resistor, 


Resistor, 
Resistor, 


Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 


Resistor, 
Resistor, 
Resistor, 


* 


Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resistor, 
Resisiuon, 
Resistor, 


Description 


510 ohms, 4 watt 
51 ohms, 4 watt 


24 ohms, 4 watt 
ce ohms, t vatt 
47K, 4+ watt 

eck, watt 

180 ohms, + watt 
150 ohms, = watt 
6800 ohms, 4 watt 
2200 ohms, i watt 


1500 ohms, # watt 
LOOK, 1 watt 
100K, 3 watt 


22K, 2wett 
43K, 3 watt 
20K, 1 watt 
10 ohms, $ watt 
240 ohms, 4 wat 


2100Wohns , 92-watt 
isk S watt 

1 megohm, 2 watt 
3.3 megohms, 4 
2200 ohms, 1 wat 
Clk, 3 watt 
Variable, 3300 ohms 
680 ohms, 4 watt 
7500 ohms, 20 wett 
LOK, 20 watt 

100 ohms, 4 watt 
TOK , x watt 
Varieble, 500K 

2500 ohms, 10 watt 
62K, 4 watt 

120K, 3 watt 


Variable, 50K includes 


switch S10 


Resistor, 
Resistor, 
Receistor, 
Resistor, 
Resistor, 


360 ohms, 1 watt 
Veriable, 25K 
820 ohms, 4 watt 
7K, 4 watt 

390 ohms, 4 watt 


Bi. 


Hammarlund 
Part. Nog 


19309-278BF 


& 
19309-282BF 
19309-49BF> 


19309-170BP 
19309-193BF 


19309-189BF 
19309-9BF 

19309-8SBF 
19309-178BF 
19309-31BF 
19309-31BF 
19309-6SBF 
19309-5 7BF 


19309-0388 
19310-191 
19309-97BF 


19309-178BF 
19309-222 
19310-179BF 
19309-1BF 
19309-201BF 
19309-2083F 
19309-7SBF 
19309-121BF 
19309-133BF 
19310-57BF 
19309-83BF 
15 366-1 
19309-453BF 
19397-41 
19397-43 
19309=167 
19309-113BF 
15342-11 
19396-1 
19309-287BF 
19309-1813F © 
15342-21 4 


19310-211BF 
15342-4 
19309-266 
19309-284BF 
19309-162BF 


Symbol Designaticns 


Hammarlund 


Par Gr NG's 


. & 


Ria 3 Resistor, 330K, $ watt 19309-241BF 
R114 Resistor, 470 chms, $ watt 19309-169BF 
SLAB esD Switch base and spring assembly 31234-G1 
S2 Crystal Selector Switch, rotary 15879-2 
25 Crystal switch, rotary 31469-1 
sh Switch, conversion 15862-2 
S5A,B,C Selectivity Switch, Rotary 15856-1 
S6,87;S9 Toggle Switch SPST 15864-1 
s8 Toggle Switch, DPDT 15867-1 
S10 Switch "ON-OFF" part of R93 - 
syle Switch, DPDT, Srring return 15880-1 
S12 Switch, BFO-AVC, Rotary 31469-3 
S13 Switch, IFO, Roter 31469-2 
a3 IF Transformer, mixer plate, 455Ke 31183-G1 
and 3,955 kc (with shield can) includes 
C67,C69,C70,L31,L32,231 | 
T2 IF Transformer, 3,955 kc (with shield 31116-Ge2 
can) includes 697,698, C99,L33,L34,R35 2 
oi IF Transformer, Crystal filter (with 31114-G2 
Shield can) Simcludess C10 %.C110,C111, 
CIS COLL s Games pOsGeins fp Rida &: YS 
Tu IF Transformer, 455KC (with shield can) 31102-G2 
includes C117,C118,C119,C120,138,L39, 
: LhO,RLO 
Als IF Transformer, 455KC, (with shield can) 31102-G2 
includes C223,C124,C125,C126,L41,L42,L43, 
R54 
T6 Oscillator Subassembly, BFO (with shield) 31106-G1 
can) includes €130,C131,C132,C133,C134, 
L44 145 ,L46,R76,277 
el AF Transformer, eudio output 31086-2 
T8 ; Power Transformer . 31029-2 
T9 Oscillator Subassembly, 3,5mc, includes 31131-G2 
C103,C104,C167,¢ Bese La OD. Cig cig 
C173,L22,R28,R40,R118,Y 
T34 Oscillator Subessembly, Fre quency control 31409-2 
unit, includes ¥3,?8,R23,R24,R25,234,R71, 
R120,C45,C60, pee Choe chs, C64,C65,C1 01, E11, 
£12,219, 121,122,135, 735,52,J8, X21, X22, X23 
X24, X25 ,X26,X3 
235 RF Transformer, eveotransformer, 33922-G1 
2 taps 
X1-X3,X6-X15 Tube socket, miniature 15984-4 
X18-x20 
xh. Tube socket, miniature ceramic, less 15989-5 
< center shield 
X5 Tube socket, miniature ceramic, with 15989-3 
center shield 
x16 Tube socket, noval 16100-1 
X17,X19 Tube socket, octal 16082-1 
_ X21-X26 Crystal ssocket,, ceramic Tor crystals 16092-5 
Wie torye 
Y1-Y6 Crystal Unit Cr-18/U, see note below 31473-spec 
oT Crystal, 3.5 mc 31130-1 


Symbol Designetions Description Hammarlund 
Part No, 
x8 Crystalis #55, Kc 314 71-1 
Miscellaneous Button, plug 29619-2 
Chart, plastic, front panel 31463-1 
Core, adjustable tuning (red lacquer end) 31013-1 
Coupling, Flexible, stiff 415-G2 
Coupling, Flexible, soft 415-G3 
Cover, fuse, spare 31494-1 
Coupling, rigid 31275-Gl 
Dial Lamp Socket Assembly 31453-1 
Dial, band indicator 31201-G1 
Dial, Mein 31438-1 
Dial, Vernier 31439-1 
Dial, with knob (RF Gain) 31227-Gl 
Dial, with knob (Audio Gein) 31227-Ge 
Dial, with knob (Crystal Phasing) 31227-G3 
Dial, with knob (Beat Frequency Osc.) 31227-G4 
Dial, with knob (Selectivity) 31227-G5 
Glass, Main or Vernier dial 31281-1 
Glass, band indicator 31282-1 
Holder, fuse 15923-1 
Knob (Tuning icck) 31462-G1 
Knob, black (A Freq) 31434-G1 
Knob, red (IFO,BFO-AVC, XTALS) 31434-G2 
Knob (Tuning, Band Chenge) 31215-G1 
Packing, for top cover 31477-1 
Retainer, tube, includes small top hat 16141-2 
Retainer, tube includes large top hat 16140-2 
Screw, captive, spare fuse cover 31495-1 
Shell, hood for J6 1661-1 
Spring, anti-backlash, spider 31239-1 
Spring, Band Change Detent 31205-1 
Spring, Conversion Switch 31125-1 
Spring, Crystal Retaining 31417-1 
Spring, IF d@jusvers grounding 31023-1 
Spring, Indicator Slide 31126-1 
Spring, Retainer for RF Coils 31004-1 
Spring, Retainer for RF Tuners 31003-1 
Spring, turret rotor end play 31278-1 
Wrench, Set Screw No. 6 11806-2 
Wrench, Set Screw No. 8 11806-3 
Wrench, Set Screw No. 10 11806-4 


— 


NOTE: 


Crystals supplied on special order, der Hammarlund Specification 


No. 31473, for use in the Crystal Frequency Control Unit, see page 8, shall be made 
in accordance with Signal Corps Specification cR-18/U. The frequency tolerance shall 
be within plus or minus .005%. The holder shall be in accordance with HC-6/U or : 
CR-7. ~ 

e . 


The Signal Frequency for which the crystal is to be used shall be stamped on 
the top-or wie holder... 


The oscillator or actual crystal frequency for a given signal frequency shall 
be determined from the following: : 


aw 


Signal Frequency MC 
CO.75000 to 07. 39999 
07.40000 on 3.45 to 7,40 band 
07.40000 on 7.40 to 14.8 band 
O7.40001 to 12.04499 
12.0450 to 4h,olkgg 
bh 0450 to 54,00000 


Add IF Frequency MC 


0.455000 
0.455000 


* 3.955000 


32955000 
3.955000 
3.955000 


(see note below) 
(see note below) 


and divide sum by 3 
and divide sum by 4 


Mode of Operation 
Fundamental 
Fundamental 
Fundamental 
Fundamental 
3rd Harmonic 
4th Harmonic 


NOTE: Since 7.40 mc is the signal frequency at which the intermediate fre- 
quency is changed for double conversion and since this signal frequency occurs at 
the high frequency end of the 3.45 to 7.40 me band and also at the low frequency 
end of the 7.40 to 14.8 mc band, it is necessary to specify frequency band as well 
as Signal Frequency when ordering crystals for exactly 7.40 mc signal operation. 


~~ 
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